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mediates for their preparation, to pharmaceutical compositions containing them and to their medicinal use. The compounds of the 
present invention are potent inhibitors of MAP kinases, preferably p38 kinase. They are useful in the treatment of inflammation, os- 
teoarthritis, rheumatoid arthritis, cancer, repurfusion of ischemia in stroke or heart attack, autoimmune diseases and other disorders. 
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BENZ IMIDAZOLE ANT I - INFLAMMATORY COMPOUNDS 

The present invention relates to novel benzimidazoles, to intermediates for their 
preparation, to pharmaceutical compositions containing them and to their medicinal use. The 
compounds of the present invention are potent inhibitors of MAP kinases, preferably p38 
5 kinase. They are useful in the treatment of inflammation, osteoarthritis, rhematoid arthritis, 
cancer, reperfusion or ischemia in stroke or heart attack, autoimmune diseases and other 
disorders. 

Intracellular signal transduction is the means by which cells respond to extracellular 
stimuli. Regardless of the nature of the cell surface receptor (e. g. protein tyrosine kinase or 

10 seven-transmembrane G-protein coupled), protein kinases and phosphatases along with 
phopholipases are the essential machinery by which the signal is further transmitted within 
the ceil [Marshall, J.C. Cell , 80, 179-278 (1995)]. Protein kinases can be categorized into 
five classes with the two major classes being, tyrosine kinases and serine / threonine kinases 
depending upon whether the enzyme phosphorylates its substrate(s) on specific tyrosine(s) 

15 or serine / threonine(s) residues [Hunter, T. Methods in Enzymology (Protein Kinase 
Classification) p. 3, Hunter, T.; Sefton, B. M.; eds. vol. 200, Academic Press; San Diego, 
1991]. 

For most biological responses, multiple intracellular kinases are involved and an 
individual kinase can be involved in more than one signaling pathway. These kinases are 

20 ofteni cytosolic and can translocate to the nucleus or the ribosomes where they can affect 
transcriptional and translational events, respectively. The involvement of kinases in 
transcriptional control is presently much better understood than their effect on translation as 
illustrated by the studies on growth factor induced signal transduction involving MAP/ERK 
kinase [Marshall, C.J. CeH, 80, 179 (1995); Herskowitz, I. Cell, 80, 187 (1995); Hunter, T. Cell, 

25 80, 225 (1995); Seger, R., and Krebs, E.G. FASEB J .. 726-735 (1995)]. 

While many signaling pathways are part of normal cell homeostasis, numerous 
cytokines (e.g., IL-1 and TNF) and certain other mediators of inflammation (e.g., COX-2, and 
iNOS) are produced only as a response to stress signals such as bacterial 
lippopolysaccharide (LPS). Early evidence suggesting that the signal transduction pathway 

30 leading to LPS-induced cytokine biosynthesis involved protein kinases came from studies of 
Weinstein [Weinstein, et al., J. Immunol 151, 3829(1993)] but the specific protein kinases 

involved were not identified. Working from a similar perspective, Han [Han, et al., Science 

i 

265, 808(1994)] identified murine p38 as a kinase which is tyrosine phosphorylated in 
response to LPS. Additional evidence of the involvement of the p38 kinase in LPS-stimuiated 
35 signal transduction pathway leading to the initiation of proinflammatory cytokine biosynthesis 
was provided by the discovery of p38 kinase (CSBP 1 and 2) by Lee [Lee; et al,. Nature , 372, 

USERS\DOCS\LA21952\LPGXB\3S8#01!.DCX: / 176558 
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739(1994)] as the molecular target for a novel class of anti-inflammatory agents. Thus, 
compounds which inhibit p38 will inhibit IL-1 and TNF synthesis in human monocytes. Such 
results have been reported by [Lee, et al., Int. J. Immunopharmac . 10(7), 835(1988)] and 
[Lee; et al., Annals N.Y. Acad. ScL 696, 149(1993)]. 

FIGURE 1 
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It is now accepted that CSBP/p38 is a one of several kinases involved in a stress- 
response signal transduction pathway which is parallel to and largely independent of the 

10 analogous mitogen-activated protein kinase (MAP) kinase cascade (Figure 1). Stress signals, 
including LPS, pro-inflammatory cytokines, oxidants, UV light and osmotic stress, activate 
kinases upstream from CSBP/p38 which in turn phosphorylate CSBP/p38 at threonine 180 
and tyrosine 182 resulting in CSBP/p38 activation. MAPKAP kinase-2 and MAPKAP kinase-3 
have been identified as downstream substrates of CSBP/p38 which in turn phosphorylate 

15 heat shock protein Hsp 27. It is now known that MAPKAP-2 is essential for LPS induced 
TNFcx biosynthesis [Kotlyarov et al. Nature Cell Biol .. 1, 94 (1999), see also Cohen, P. Trends 
Cell Biol., 353-361(1997)]. 

In addition to inhibiting IL-1 and TNF, CSBP/p38 kinase inhibitors also decrease the 
synthesis of a wide variety of pro-inflammatory proteins including, IL-6, IL-8, GM-CSF and 

20 COX-2. Inhibitors of CSBP/p38 kinase have also been shown to suppress the TNF-induced 
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expression of VCAM-1 on endothelial cells, the TNF-induced phosphorylation and activation 
of cytjosolic PLA2 and the IL-1 stimulated synthesis of collagenase and stromelysin. These 

i 

and additional data demonstrate that CSBP/p38 is involved not only cytokine synthesis, but 
also ifi cytokine signaling [CSBP/p38 kinase reviewed in Cohen, P. Trends Cell Biol.. 353-361 
5 (1997)]. 

lnterleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) are biological substances 
produced by a variety of cells, such as monocytes or macrophages. IL-1 * has been 
demonstrated to mediate a variety of biological activities thought to be important in 
immunoregulation and other physiological conditions such as inflammation [See, e.g,. 
10 Dinar^llo et a!., Rev. Infect. Disease . 6, 51 (1984)]. The myriad of known biological activities 

of IL-1 include the activation of T helper cells, induction of fever, stimulation of prostaglandin 

i 
i 

or collagenase production, neutrophil chemotaxis, induction of acute phase proteins and the 
supprpssion of plasma iron levels. 

There are many disease states in which excessive or unregulated IL-1 production is 
15 implicated in exacerbating and/or causing the disease. These include rheumatoid arthritis, 
osteoarthritis, endotoxemia and/or toxic shock syndrome, other acute or chonic inflammatory 
disease states such as the inflammatory reaction induced by endotoxin or inflammatory bowel 
disease, tuberculosis, atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis, 
ReiterTs syndrome, rheumatoid arthritis, gout, traumatic arthritis, rubella arthritis, and acute 

i 

20 synovitis. Recent evidence also links IL-1 activity to diabetes and pancreatic Q> cells, 
Dinarello, J. Clinical Immunology. 5 (5), 287-297 (1985). 

Excessive or unregulated TNF production has been implicated in mediating or 
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis, gouty arthritis and other arthritic conditions; sepis, septic shock, endotoxic 

25 shock, gram negative sepsis, toxic shock syndrome, adult respiratory distress syndrome, 
cerebral malaria, chronic pulonary inflammatory disease, silicosis, pulmonary sarcoisosis, 
bone Resorption diseases, reperfusion injury, graft vs. host reaction, allograft rejections, fever 
and myalgias due to infection, such as influenza, cachexia secondary to infection or 
malignancy, cachexia secondary to acquired immune deficiency syndrome (AIDS), AIDS, 

30 ARC (AIDS related complex), keloid information, scar tissue formation, Crohn's disease, 
ulcerative colitis, or pyresis. 

lnterleukin-8 (IL-8) is a chemotactic factor produced by several cell types including 

i 

mononuclear cells, fibroblasts, endothelial cells, and keratinocytes. Its production from 
endothelial cells is induced by IL-1, TNR, or lipopolysachharide (LPS). IL-8 stimulates a 
35 number of functions in vitro. It has been shown to have chemoattractant properties for 
neutrophils, T-lymphocytes, and basophils. In addition it induces histamine release from 
basophils from both normal and atopic individuals as well lysozomal enzyme release and 
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respiratory burst from neutrophils. IL-8 has also been shown to increase the surface 

expression of Mac-1 (CD11b/CD18) on neutrophils without de novo protein synthesis, this 

» 

may contribute to increased adhesion of the neutrophils to vascular endothelial cells. Many 
diseases are characterized by massive neutrophil infiltration. Conditions associated with an 
5 increase in IL-8 production (which is responsible for chemotaxis of neutrophils into the 
inflammatory site) would benefit by compounds which are suppressive of IL-8 production. 

IL-1 and TNF affect a wide variety of cells and tissues and these cytokines as well as 
other leukocyte derived cytokines are important and critical inflammatory mediators of a wide 
variety of disease states and conditions. The inhibition of these cytokines is of benefit in 

10 controlling, reducing and alleviating many of these disease states. 

Inhibition of signal transduction via CSBP/p38, which in addition to IL-1, TNF and IL-8 
described above is also required for the synthesis and/or action of several additional pro- 
inflammatory proteins (i.e., IL-6, GM-CSF, COX-2, collagenase and stromelysin), is expected 
to be a highly effective mechanism for regulating the excessive and destructive activation of 

15 the immune system. This expectation is supported by the potent and diverse anti- 
inflammatory activities described for CSBP/p38 kinase inhibitors [Badger, et al., J. Pharm. 
Exp. Thera. 279 (3); 1453-1461. (1996); Griswold, et al., Pharmacol. Comm. . 7, 323-229 
(1996)]. 

There remains a need for treatment, in this field, for compounds which are cytokine 

20 suppressive anti-inflammatory drugs, i.e., compounds which are capable of inhibiting the 
CSBP/p38/RK kinase. 

CSBP/p38/RK kinase inhibitors are well known to those skilled in the art. 
International Patent Publication WO 00/40243, published July 13, 2000, refers to pyridine 
substituted pyridine compounds and states that these compounds are p38 inhibitors. 

25 International Patent Publication WO 00/63204, published October 26, 2000, refers to 
substituted azole compounds and states that these compounds are p38 inhibitors. 
International Patent Publication WO 00/31065, published June 2, 2000, refers to certain 
heterocyclic compounds and states that these compounds are p38 inhibitors. International 
Patent Publication WO 00/06563, published February 10, 2000, refers to substituted 

30 imidazole compounds and states that these compounds are p38 inhibitors. International 
Patent Publication WO 00/41698, published July 20, 2000, refers to certain w-carboxy aryl 
substituted diphenyl urea compounds and states that these compounds are p38 inhibitors. 
United States Patent 5,716,955 refers to certain substituted imidazole compounds and states 
that these compounds are p38 inhibitors. United States Patent 5,716,972 refers to certain 

35 pyridinyl substituted imidazole compounds and states that these compounds are p38 
inhibitors. United States Patent 5,717,100 refers to certain pyridinyl substituted imidazole 
compounds and states that these compounds are p38 inhibitors. United States Patent 
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5,750,499 refers to certain substituted imidazole compounds and states that these 
compounds are p38 inhibitors. 

Benzimidazolone containing compounds are also know. Blokhin et al., Synthesis and 
properties of 2-(2-a-furylvinyl)-45-diarylimidazole, Khim. Khim. Tekhnol . 27 (10), 1148-50 
5 (1984) refers to certain 2-vinyl-4-aryl-5-benzimidazolone-imidazoles. Blokhin et al., "Study of 
the kinetics of the radical polymerization of methyl methacrylate in the presence of 
heteroanafogs of triaryl imidazoles," Khim. Khim. TekhnoL 22(3) 358-9 (1979) refers to other 
benzjmidazolone derivatives. 

SUMMARY OF THE INVENTION 

10 The present invention relates to a compound of the formula 

i 




wherein Het is an optionally substituted 5-membered heteroaryl containing one to two 
heteroatoms selected from nitrogen, sulfur and oxygen wherein at least one of said 
heterbatoms atoms must be nitrogen; 
15 R 1 and R 2 are each independently selected from the group consisting of hydrogen, 

(CrCeialkyl or other suitable substituents; 

R 3 is selected from the group consisting of hydrogen, (C 1 -C 6 )aikyl or other suitable 
substituents; and 

s is an integer from zero to five; 

i 

20 and pharmaceutical^ acceptable salts and prodrugs thereof. 

The present invention also relates to the pharmaceutical^ acceptable acid addition 
salts of compounds of the formula I. The acids which are used to prepare the pharmaceutically 
acceptable acid addition salts of the aforementioned base compounds of this invention are 
thos0 which form non-toxic acid addition salts, i.e., salts containing pharmacologically 

25 acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, 
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, 

succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, 

! 

i 

i 

i 
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ethanesulfonate, benzenesulfonate, p-totuenesulfonate and pamoate [Le„ 
1,r-methylene-bis-(2-hydroxy-3- naphthoate)]salts. 

The invention also relates to base addition salts of formula I. The chemical bases that 
may be used as reagents to prepare pharmaceutical^ acceptable base salts of those 
5 compounds of formula I that are acidic in nature are those that form non-toxic base salts with 
such compounds. Such non-toxic base salts include, but are not limited to those derived from 
such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium and 
sodium) and alkaline earth metal cations (e.g., calcium and magnesium), ammonium or water- 
soluble amine addition salts such as N-methylglucamine-(meglumine), and the lower 
1 0 alkanolammonium and other base salts of pharmaceutical^ acceptable organic amines. 

The compounds of this invention include all stereoisomers (e.g., cis and trans isomers) 
and all optical isomers of compounds of the formula I (e.g., R and S enantiomers), as well as 

■ 

racemic, diastereomeric and other mixtures of such isomers. 

The compounds, salts and prodrugs of the present invention can exist in several 
15 tautomeric forms, including the enol and imine form, and the keto and enamine form and 

geometric isomers and mixtures thereof. All such tautomeric forms are included within the 

scope of the present invention. Tautomers exist as mixtures of a tautomeric set in solution. 

In solid form, usually one tautomer predominates. Even though one tautomer may be 

described, the present invention includes all tautomers of the present compounds. 
20 The present invention also includes atropisomers of the present invention. 

Atropisomers refer to compounds of formula ) that can be separated into rotationally restricted 

isomers. 

The compounds of this invention may contain olefin-Iike double bonds. When such 
bonds are present, the compounds of the invention exist as cis and trans configurations and as 

25 mixtures thereof. 

A "suitable substituent" is intended to mean a chemically and pharmaceutical^ 
acceptable functional group i.e., a moiety that does not negate the inhibitory activity of the 
inventive compounds. Such suitable substituents may be routinely selected by those skilled in 
the art. Illustrative examples of suitable substituents include, but are not limited to halo groups, 

30 perfluoroalkyl groups, perfluoroalkoxy groups, alkyl groups, alkenyl groups, alkynyl groups, 
hydroxy groups, oxo groups, mercapto groups, alkylthio groups, alkoxy groups, aryl or 
heteroaryl groups, aryloxy or heteroaryloxy groups, aralkyl or heteroaralkyl groups, aralkoxy or 
heteroaralkoxy groups, HO-(C=0)- groups, amino groups, alkyl- and dialkylamino groups, 
carbamoyl groups, alkylcarbonyl groups, alkoxycarbonyl groups, alkylaminocarbonyi groups 

35 dialkylamino carbonyl groups, arylcarbonyl groups, aryloxycarbonyl groups, alkylsulfonyl 
groups, arylsulfonyl groups and the like. Those skilled in the art will appreciate that many 
substituents can be substituted by additional substituents. 
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More specifically, the present invention also relates to a compound of the formula 




wherein Het is an optionally substituted 5-membered heteroaryl which taken together with 
(R 3 -)s phenyl is selected from the group consisting of 





(a) 




(b) 




(d) 



(e) 




N— R' 



(c) 




(f) 





(g) 



(h) 
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R 1 and R 2 are each independently selected from the group consisting of hydrogen, 
(C 1 -C 6 )alkyl, (C 3 -C 10 )cycloalkyi, phenyl, (C r C 10 )heteroaryl and (CrC 10 )heterocyclic; wherein 
each of the aforesaid (C r C & )alkyl t (C 3 -do)cycloalkyl, phenyl, (C t -C ta )heteroary) and 
(d-do)heterocyclic substituents may optionally be independently substituted by one to four 
5 moieties independently selected from the group consisting of halo, (CrC 6 )alkyl f 
(C 2 -C 6 )alkenyl, (C2-C 6 )alkynyl, perha!o(d-d)alkyl» phenyl, . (C 3 -C 10 )cycloalkyl, 
(d-do)heteroaryl, (d-do)heterocyclic, formyi, -CN, (C 1 -C 6 )alkyl-(C=0)-, phenyl-(C=0)-, 
HO-(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, (d-C 6 )aikyl-NH-(C=Oh [(d-C 6 )alkyl] 2 -N-(C=0)-, 
phenyl-NH-(C=0)-, phenyl-[((C r -C 6 )alkyl)-N]-(C=0)-, -N0 2 , amino, (d-C 6 )alkylamino, 

10 [(d-CeJaikylla-amino, (d-C 6 )alkyl-(C=C>)-NH-, (d-CeJalkyl-CC^OVKCd-CeJalkylVN]-, 
phenyl-(00)-NH-, phenyl-(C=OH((Ci-C 6 )alkyi)-N]-, H 2 N~(C=0}-NH-, 

(d-C 6 )alkyl-HN-(C=0)-NH- f [(d-dJalkyl-fcN-^OJ-NH-, 
(C 1 -C 6 )a)kyl-HN-(C=0)-[((C 1 -C 6 )alkyl>-N]-, [(C 1 -C 6 )alkyl-] 2 N-(C=0)-[{(C l -C 6 )alkyl)-N]-, 
phenyl-HN-{C=0)-NH-, (phenyl-) 2 N-(C=0)-NH-, phenyl-HN-(C=0)-[((d-C 6 )alkyl)-N]-, 

15 (phenyl-^N^C^^KtC^CeJalkyl^N]-, (C 1 -C 6 )a!kyl-0-(C=0>NH-, 
(C 1 -C 6 )alkyl-0-(C=0)-[((C 1 -C 6 )alkyl)-N]-, phenyl-0-(C=0)-NH-, 
phenyl-0-(C=OH((d-C 6 )alkyl)-N]-, (C r C 6 )alkyl-S0 2 NH-, phenyl-S0 2 NH-, (d-C 6 )alkyl-S0 2 -, 
phenyl-S0 2 - f hydroxy, (d-C 6 )alkoxy, perhalo(C 1 -C 6 )alkoxy, phenoxy, (d-C 6 )aikyl-(C=0)-0-, 
phenyl-(C=0)-0, HzN-iC^yO-, (d-C 6 )a!kyl-HN-(C=0)-0- f [(d-C 6 )a)kyl-] 2 N-(C=0)-O-, 

20 pheny1-HN-(C=0)-0-, and (phenyl-) 2 N-(C=0)-0-; wherein two adjacent substituents on said 
R 1 or R 2 (C 3 -C 10 )cycloalkyl, phenyl. (d-do)beteroaryl or (d-do)heterocyclic may be taken 
together with the carbon or heteroatom to which they are attached to form a five to six 
membered carbocyciic or heterocyclic ring; wherein each of said moieties containing a phenyl 
alternative may optionally be substituted by one or two radicals independently selected from 

25 the group consisting of (d-C 6 )alkyl, halo, (d-C 6 )alkoxy, (d-C 6 )alkyl and 

perhalo(d-C 6 )alkoxy; 

each R 3 is independently selected from the group consisting of halo, (d-C 6 )alkyJ, 
(d-CsJalkenyl, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )alkyl, phenyl, (d-do)heteroaryl, 
(d-C 10 )heterocyclic, (d-do)cyctoalkyl, hydroxy, (d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, 

30 phenoxy, (d-do)heteroaryl-O-, (Ci-C 10 )heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, (d~C 6 )alkyl-S, 
(C 1 -C 6 )alkyl-S0 2 - f (C 1 -C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (d-C 6 )alkylamino, 
[(d-C 6 )alkyl] 2 ~amino, (d-dJalkyl-SO^NH-, (d-C 6 )aikyl-(C=0)-NH-, 

(C 1 -C 6 )alkyKC=0)-[((C 1 -C 6 )alkyl)-N]-, phenyl-(C=0)-NH-, phenyl-(C=OH((d-C 6 )alkyl)-N]-, 
-CN, (d-C 6 )alkyl-(C=0)- f phenyl-(C=0)- f (d-do)heteroaryl-(C=0)-, 

35 (d-do)heterocyclic-(C=Oh (C 3 -C 10 )cycloalky!-(C=O)-, HO-(C=0) t (d-C 6 )alkyl-0-(C=0)-, 
H 2 N(C=0)-, (d-C 6 )alkyl-NH-(C=0)-, [(d-C 5 )a!kyl] 2 -N-(C=OK phenyl-NH-(C=0)-, 
phenyl-[((Ci-C 6 )alkyl)-N]-(C=0)-, (d-do)heteroaryl-NH-(C==0)-, 
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(C^doJheterocyclic-NH-tC^O)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)- and (C r C 6 )alkyl-(C=0)-0-; 
wherein two adjacent R 3 substituents may optionally be taken together to form a three to six 
membered carbocyclic or heterocyclic ring; 

s is an integer from zero to five; 
5 R 4 and R 6 are each independently selected from the group consisting of hydrogen, 

halo and R 9 -B-(CH 2 ) n s 

n is an integer from zero to six; 

each B is independently a bond, -(CHR 10 )-. -O. -S-. -(S0 2 )-, -(C=0)-, -0<C=0)-, 
-(C=6)-0-, -(C=0)-NR 10 -, -(R 10 -N)-, -(R 10 r N)-SO 2 -, -(R 10 -N)-(C=O)-, -SO 2 -(NR 10 h 

1 0 -(R 1Q -N)-(C=OMNR 11 K -(0)-(C=0)-(NR 10 )- or -(R 10 -N)-(C=O)-O-; 

R 5 and R 7 are each independently selected from the group consisting of hydrogen, 
R 14 -(CR 15 H) P -, phenyl, (C 1 -C 10 )heteroaryl, (d-Cio)heterocyclic, (C 3 -C 10 )cycloalkyl, 
(Ci-C 6 )alkyl-(S0 2 )-, phenyi-(S0 2 )-, . H 2 N-(S0 2 h (Ci-C 6 )alky[-NH-(S0 2 )-, 

[(d-C 6 )alky1-] 2 N-(S0 2 h phenyl-NH-(S0 2 )-, (phenyl-) 2 N-(S0 2 h R 16 -(d-C 6 )alkyl-(C=OK 

1 5 phenyHC=0)-, (C 1 -C 10 )heteroaryl-(C=O)-, (C 1 -C 10 )heterocyclic-(C=0)-, 

(C 3 -do)cycloalkyl-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, (C 1 -C 10 )heterocyclic-O-(C=O)- f 

(C 3 -C 10 )cycloalky]-O-(C=O)- t H 2 N-(C=0)-, (C 1 -C 6 )alkyl-NH-(C=0)-, phenyl-NH-(C=0)-, 
(d-Ci 0 )heteroaryl-NH-(C=O)-, (C 1 -C 10 )heterocyclic-NH-(C=O)- I 
(C 3 -C 10 )cycloalkyl-NH-(C=OK [(Ci-C 6 )alkyl-] 2 N-(C=0)-, (phenyl-) 2 N-(C=0)-, 

20 phertyl-K^rCeJalkylVNl-CC^)-, (C 1 -C no )heteroaryl-t((C 1 -C 6 )alkyl}-N]-(C=0)-, 
(C 1 -C 10 )heterocyclic-[((C 1 -C 6 )alkyI)-N]-(C=O)-, and 
(C 3 -C 10 )cycloalkyl-[((C 1 -C 6 )alkyl>-N3-(C=O)-, wherein each of the aforesaid phenyl, 
heterocyclic, heteroaryl or cycloalky! R 5 and R 7 alternatives may optionally be independently 
substituted by one to four moieties independently selected from the group consisting of halo, 

25 R 16 -(C r C 6 )aIkyl, (C2-C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C r C 6 )alkyl, {C 3 -C 10 )cycloalkyl, 
phenyl, benzyl, (d-C 10 )heterocyclic, (d-do)heteroaryl, (d-C 6 )alkyl-S0 2 -, formyl, -CN, 
(C 1 -C 6 )aikyl-(C=0)-, (C 3 -C 10 )cycloalkyi-(C=O)-, phenyl-(C=0)-, (C 1 -C 10 )heterocyclic-(C=O)-, 
(C 1 -C 10 )heteroaryl»(C=O)-, HO-(C=0)-, (d-C 6 )alkyl-0(C=0)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, 
(C 1 -C 10 )heterocyclic-O-(C=O)-, (d-C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, 

30 phenyl-NH-(C=0)-, (d-C 10 )heterocyclic-NH-(C=O)-, (C r C 10 )heteroary!-NH-(C=O)-, 
Kd*C 6 )alkyl] 2 -N-(C==0)-, phenyl-[((C 1 -C 6 )alkyI)-N]-(C=0)- t hydroxy, (C n -C 6 )alkoxy, 
perhalo(d-C 6 )alkoxy, (C 3 -d 0 )cycloalkyl-O~, phenoxy, (d-Cio)heterocyciic-O-, 
(d-C 10 )heteroaryl-O-, (d-C 6 )alkyl-(C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, 
(d-C 10 )heterocycIic-(C=O)-O-, (C 1 -C 10 )heteroaryl-(C=O)-O-, -NO z , amino, (d-C 6 )alkylamino, 

35 [(d-C 6 )alkyl] 2 -amino, formamidyl, (d-C 6 )alkyl-(C=0)-NH-, (C 3 -C 10 )cycloalkyl-(C=O)-NH-, 
phenyl-(C=0)-NH-, (d-C 10 )heterocyclic-(C=O)-NH-, (C 1 -C l0 )heteroaryl-(C=O)-NH-, 
(C 1 -C 6 )alkyl-(C=0)-[((C 1 «-C6)alkyl)-N]-, phenyl-(C=0)-[(C 1 -C 6 )alkyI-N]-., (d-C 6 )alkyl-S0 2 NH-, 
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(C 3 -do)cycloaikyl-S0 2 NH-, * phenyi-S0 2 NH-, (d-do)heterocyclic-S0 2 NH- and 
(d-Ci 0 )heteroaryl-SO 2 NH-; wherein each of said phenyl and heteroaryl moiety alternatives 
may optionally be substituted by one or two radicals independently selected from halo, 
(d-C 6 )alkyl, (Ci-C 6 )a!koxy, perfluoro(C 1 -C 6 )alkyI and perfluoro(d-C6)aM<oxy; 
5 p is an integer from one to six; 

R 9 is selected from the group consisting of hydrogen, -CF 3 , -CsN, R 13 -(R 12 CH) m - f 
phenyl, (d-do)heteroaryl, (d-do)heterocyclic and (C 3 -C 10 )cycloalkyl; wherein each of the 
aforesaid R 9 phenyl, (d-do)heteroaryl, (d-do)heterocyclic and (C 3 -C 10 )cycloalkyl 
substituents may optionally be substituted by one to four moieties independently selected 

10 from the group consisting of halo, (d-Ce)alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, 
perhaio(d-C 6 )alkyl v phenyl, (d-do)heteroaryl, (d-do)heterocyclic, (C 3 -C 10 )cycloalkyl, 
hydroxy, (d-C 6 )alkoxy, perhalo(d-C6)aikoxy, phenoxy, (d-do)heteroaryl-O-, 
(d-do)heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, (d-C 6 )alkyl-S- t (d-C 6 )alkyl-S0 2 -, 
(d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (Ci-C 6 )alkylamino, [(d-C 6 )alkyl] 2 -amino, 

15 (C^CeJalkyl-SOz-NH-, (C 1 -C 6 )alkyl-(C=0)-NH- J (C 1 -C 6 )alkyt-.(C=OH((C 1 -C 6 )alkyl)-N]-, 
phenyJ-(C=0)-NH-, phenyl-(C=0)-[((C 1 -C 6 )alkyl)-N]-, -CN, (d-d)alkyi-(C=0)-, phenyl-(C=0)-, 
(C 1 -C 10 )heteroaryl-(C=O)-, (d-do)heterocyc)ic-(C=OK (d-do)cycloalkyl-(C=0)- f 
HO(C=OK (d-C 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, (C n -C 6 )alkyl-NH-(C=0)-, [(d-C 6 )a1ky!] 2 -N- 
(C=0)-, phenyI-NH-(C=0)-, phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, (d-C 10 )heteroaryl-NH-(C=O)-, 

20 (d-do)heterocyclic-NH-(C=0)-, (d-C 10 )cycloalkyl-NH-{C=O)- > (d-C 6 )alkyl-(C=0)-0- and 
phenyl-(C=0)-0-; wherein two adjacent substituents on said R 9 phenyl, (d-do)heterocyclic 
or (C 3 -C 10 )cycloaikyl may be taken together with the carbon or heteroatom to which they are 
attached to form a five to six membered heterocyclic or carbocyclic ring; 
m is an integer from one to six; 

25 R 10 is hydrogen, (d-C 6 )alkyl-S0 2 - or (d-C 6 )alkyl; 

R 11 is hydrogen or (d-C 6 )alkyl; 

each R 12 is independently selected from the group consisting of hydrogen, amino, 

(d-C 6 )a!koxy or (d-C 6 )alkyl; 

R 13 is selected from the group consisting of hydrogen, (d-Ce)alkyl, (C 2 -C 6 )alkenyl, 

30 (C 2 -C 6 )alkynyf, phenyl, (d-do)heteroaryl, (d-do)heterocyclic, (C 3 -C 10 )cyc(oalkyf, hydroxy, 
(d-C 6 )alkoxy, perhalo(C 1 »C 6 )alkoxy, phenoxy, (d-do)heteroaryl-O-, (Ci-C 10 )heterocyclic-O-, 
(C 3 -Cio)cycloalkyKO-, (d-C B )alkyl-S-, (d-C 6 )alkyl-S0 2 -, (d-C 6 )a!kyl-NH-S02-, -N0 2 , amino, 
(d-C 6 )alkylamino, [(d-C 6 )a!kyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, 
(d-C 6 )a]kyl-S0 2 -[((d-C 6 )alkyl)-Nh, phenyl-S0 2 -[((d-C 6 )all<yl)-N]-, (d-C 6 )alkyl-(C=0)-NH- f 

35 (C 1 -C 6 )alkyl-(C=OH((C 1 -C 6 )alkyl)-N]- I phenyl-(C=0)-NH-, phenyl-(C=OH((d-C 6 )alkyl>N]^ 
-CN, (d-C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-do)heteroaryl-(OO)-, 

(C^C 10 )heterocyclic-(C=O)- t (C 3 -do)cycJoalkyKC=0>-, HO-(C=0)- t (d-C 6 )alkyl-0-(C=0)-, 
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H 2 N(t>0)-, (C r G 6 )aIkyl-NH-(C=0)- f [(C 1 -C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 
pher>y]-[((C 1 -C 6 )alky!)-N]-(C==0)- f (C 1 -C 10 )heteroaryl-NH-(C=O)- > 
(C 1 -G 10 )heterocyclic-NH-(C=O)- f (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (C^C 6 )alkyl-(C=0)-0- and 
phenyl-(C=0)-0-; 

5 R 14 is selected from the group consisting of hydrogen, halo, (Ci-C 6 )alkyl, 

(C 2 -G 6 )alkenyl, (Cz-C 6 )alkynyl, perhalotd-CeJalkyl, (C 3 -C 10 )cycloalkyl, phenyl, 
(C^dioJheterocycltc, (CrC^heteroaryl, phenyl-(S=0)-, (C 1 -C 6 , )alkyl-S02-, phenyl-SO?-, 
H 2 N-|so 2 -, (Ci-CeJalkyi-NH-SCV, phenyl-NH-S0 2 -, [(C^CeJalkyl-feN-SOz-, (phenyl-^N-SCV, 
formVI, -CN, (d-C 6 )a!kyl-(C=0)-, phenyl-(C=0)-, (C 1 -C 10 )heteroaryl-(C=O), 

10 (C 1 -(i 10 )heterocycIic-(C=O)- > (C 3 -C 10 )cycloalkyl-{C=O)-, HO-(C=0)-, R 16 -(d-C 6 )alkyl-0-(C=0), 
(C 3 -G 10 )cycloalkyl-O-(C=O)-, (d-doJheterocydic-O^C^)-, H 2 N-(C=0)- t 

R 16 -(Ci-C 6 )alkyl-NH-(C=0)-. (C 3 -do)cydoalkyl-NH-(C=0)-, phenyl-NH-(C=Oh 

(C n -G n0 )heterocydic-NH-(C=O)-, (d-C 10 )heteroaryl-NH-(C=O)-, [{d-C 6 )a!kyl] 2 -N-(C=0)- f 
phen!yH((d-C 6 )alkyl)-NHCK))-, (C^C^Jheteroaryl-KCd-CeJalkyO-Nl^C^)-, 

15 (C 1 -Cj: 1 o)heterocyclic-[((C 1 -C 6 )aikyf)-N]-(C=OK (C 3 -C 10 )cycloa!kyl[((d-C 6 )alky))-N]-{C=OK 
hydroxy, R 16 -(C r C 6 )alkoxy, perhalo(d-C 6 )alkoxy, (C 3 -C 10 )cycloalkyl-O- t phenoxy, 

i 

(Ci-q: 10 )heterocyclic-O-, (d-doJheteroaryl-O-, R 16 -(Ci-C B )alkyl-(C=0)-0- f 

(G 3 -C^ 10 )cycfoafkyl-(C=O)-O- f phenyl-(C=0)-0-, (d-do)heterocyclic-(C=0)-0-, 

(C 1 -Ci 1 o)heteroaryl-(C=0)-0-, -N0 2l amino, R 16 -(d-C 6 )aikylamino, [(d-C 6 )alkyl] 2 -amino, 

20 formimidyl,. R 16 -(d-C 6 )alkyl-(C=0)-NH-, (C 3 -C 10 )cycloa!kyKC=6)-NH-, phenyl-(C=0)-NH-, 
(C^^oJheterocycllc-^OJ-NH-, (d-do)heteroaryl-(C=0)-NH- f 
R 16 -(C 1 -C 6 )alkyl-(C=0)-[((C 1 -C 6 )alkyl)-N]- l phenyl-CC^OVKtC^C^alkylJ-N]-, 
R 16 Kd-C 6 )alkyl-S0 2 NI-h (C 3 -do)cycloalkyl-S0 2 NH- f phenyl-S0 2 NH- f 

(C 1 -Cj: 1 o)heterocyclic-S0 2 NH- and (d-do)heteroaryl-S0 2 NH-; wherein each of the aforesaid 

25 phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 alternatives may optionally be independently 
substituted by one to four moieties independently selected from the group consisting of halo, 
R^-fCi-CeJalkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, (C 3 -C 10 )cycloalkyl, 
phenyl, benzyl, (d-Cio)heterocyclic, (d-dojheteroaryl, (d-CeJalkyl-SCV, formyl, -CN, 
R 16 -(Ci-C e )alkyl-(C==Oh (C 3 -C 10 )cycloalkyl-(C=O)-, pheny)-(C=0)-, 

30 (C 1 -<^ 10 )heterocyclic-(C=O)', (d-doJheteroaryHC^O)-, HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, 
(C 3 -C 10 )cycloalkyl"O-(C=O)-, (d-C 10 )heterocyclic-O-(C=O)-, (d-C 10 )heteroaiyl-O-(C=O)-, 
H 2 N~(C=0)-, R 16 -(d-C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=O>-, phenyl-NH-(C=0)-, 
(C 1 -9 10 )heterocyclic-NH-(C=O)-, (C 1 -C 10 )heteroaryl-NH-(C=O)-, [(d-C^alkylk-N-fC^O)-, 
phenyl>[((C 1 -C 6 )alkyl)-N]-(C=0)-, hydroxy, R 16 -(d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, 

35 (C 3 -(i 1 o)cycloalkyl-0-, phenoxy, (d-doJheterocyciic-O-, (d-do)heteroaryl-O-, 
R 16 -(C 1 -C 6 )alkyl-(C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, 

(C 1 -C l0 )heterocyclic-(C=O)-O- f (C 1 -C 10 )heteroaryl-(C=O>-O-, -N0 2 , amino, 



i 

i 
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R 16 -(d-C 6 )alkylamino, [(d-C 6 )alkyl] 2 -amino, formamidyl, R 16 -{C 1 -C 6 )alkyKC=0)-NH- t 
(C 3 -do)cycloalkyl-(C=0)-NH-, phenyi-(C=0)-NH- f (C 1 -C 10 )heterocyclic-(C=O)-NH- > 
(C 1 -C 10 )heteroaryl-(C=O)-NH-, R 16 -(C 1 -C 6 )alkyl-(C=0)-[{(C r C 6 )alkyl)-N]- I 
phenyl-(C=0)-[({C 1 -C 6 )aikyl)-N]- f R 16 -(d-C 6 )alkyI-S0 2 NH-, (C 3 -do)cycloalkyl-S0 2 NH-, 
5 phenyl-S0 2 NH-, (d-do)beterocyclic-S0 2 NH- and (C 1 -C 10 )heteroaryl-SO 2 NH-; wherein each 
of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two 
radicals independently selected from the group consisting of halo, (CVC^alkyl, (d-C 6 )alkoxy, 
perfluoro(d-C 6 )alkyl and perfluoro(Ci-C 6 )alkoxy; 

each R 15 is independently selected from the group consisting of hydrogen, halo, 
1 0 (d-Ce)alkyl, (C 2 -C 6 )alkenyl, perhalo(C 1 -C 6 )alkyl, HO-(C=0)-, (d-C 6 )alkyI-0-(C=0)-, 
H 2 N-(C=0)-, (C 1 -C 6 )alkyl-NH-(C=OK [(d^ 6 )alkyl] 2 -N-(C=OK hydroxy, (d-CeJalkoxy, 
(d-C 6 )alkyl-(C=0)-0-, amino, (d-C6)alky!amino, [(d-C 6 )alkyl] 2 -amino, formamidyl and 

(d-C 6 )aikyl-(C=0)-NH-; 

each R 16 is independently selected from the group consisting of hydrogen, halo, 

1 5 (d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, (d-do)heterocyclic, 
HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (d-C 6 )alkyl-NH-(C=0)-, 

[(C r C 6 )alkyl] 2 -N-(C=0)-, hydroxy, (C r C 6 )alkoxy, perhalo(d-Ce)alkoxy, 

(d-C 6 )alkyl-(C=0)-0- -N0 2l amino, (d-C 6 )alkyIamino, [(d-C 6 )alkyl] 2 -amino, formamidyl and 
(d-C 6 )alkyl-(C=0)-NH-; wherein said (d-do)heterocyclic may optionally be substituted by 

20 one to three substitutents independently selected from the group consisting of halo, 
(d-C 6 )alkyl, (d-C 6 )alkoxy, amino, (d-C 6 )alky!amino and [(d-C 6 )alkyl] 2 -amino; 

or R 4 and R 6 or R 4 and R 7 or R 5 and R 6 may be taken together with the atoms to 
which they are attached to form an optionally substituted five to ten membered saturated, 
unsaturated or aromatic ring optionally containing two to three heteroatoms independently 

25 selected from NH, N, O, S, SO or S0 2 ; wherein said ring may be optionally substituted by 
one to three substituents independently selected from the group consisting of oxo, halo, 
(d-C 6 )alkyl, phenyl, (d-do)heteroaryl, (d-d 0 )heterocyclic, (C 3 -d 0 )cycloalkyl, hydroxy, 
(d-C 6 )alkoxy, phenoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, (C 3 -C 10 )cycloalkyl~O-, 
(d-C 6 )alkyl-S-, (d-C 6 )alkyl-S0 2 -, phenyl-S-, phenyl-(S=0)-, phenyl-S0 2 -, 

30 (d-C 6 )alkyl-NH-S0 2 -, [(d-C 6 )afkyl] 2 -N-S0 2 -, phenyl-NH-S0 2 -, (pheny0 2 -N-SO 2 -, 
phenyl-[N(d-C 6 )alkyl]-S0 2 -, formyl, (d-C 6 )alkyl-(C=0)-, phenyl-(C=0)-, 

(C 1 -C 10 )heteroaryl-(C=0)- J (d-do)heterocyclic-(C=0)- f (d-do)cycloalkyl-(C=0)~, 
HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)- f (d-do)heterocyclic-0-(C=0)-, 

(C 3 -do)cycloalkyl-0-(C=0)- f H 2 N-(C=0)-, (d-C 6 )alkyl-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)-, 

35 phenyl-NH-(C=0)-, phenyH(d-C 6 )alkyl)-N]-(C=0)-. (d-do)heteroaryl-NH-(C=Oh 
(C 1 ~C 10 )heteroaryl~[(C 1 -C 6 )alkyl)-N]-(C=0)-, (d-do)heterocyclic-NH-(C=0)-, 
(C 1 -C 10 )heterocyclic-t((C l -C 6 )alkyl)-N]-(C=O)-, (C 3 -C 10 )cycloalkyI-NH-(C=O)-, 
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C 3 -C 1 b)cycloalkyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, amino, (C-,-C6)alkylamino, [(C 1 -C 6 )alkyl] 2 amino, 
C 1 -C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, (C 1 -C 6 )alkyl-S02-[((C 1 -C B )alkyl)-N]-, 

phenyli-SOa-KtC^CeialkylJ-N]-, formamidyl, (C-,-C 6 )alkyl-(C=0)-NH-, 

C 1 -C 6 jalkyl-(C=0)-K(C 1 -C 6 )alkyl)-N]- > phenyl-(C=0)-NH-, phenyl-(C=0)-[((C 1 -C 6 )alkyl)-N]-, 
C 1 -C > j,)heteroaryl-(C=0)-NH- I <C 1 -C 10 )heteroaryl-(C=OH((C 1 -C 6 )alkyl)-N]-, 
Ci-C 1 i,)heterocyclic-(C=0)-NH-, (C r C 10 )heterocyclic-(C=O)-[((C 1 -C 6 )alkyl)-N]-, 
C 3 -C 1 p)cycloalkyl-(C=0)-NH-, (C 3 -C 10 )cyc!oa!kyi-(C=O)-[((C 1 -C 6 )alkyl)-N]- f H 2 N(C=0)-NH-, 
C 1 -C 6 j)alkyi-HN-(C=0)-NH- t (C 1 -C 6 )aIkyl-HN-(C=0)-[((C 1 -C 6 )alkyI)-N]-, 
(d-C 6 )alkyl] 2 -N-(C=0)-NH-^ [(Ci-^alkylk-N-^OJ-KfC^CeJalkyO-N]-, 
phenyl!-HN-(C=0)-NH- t . phenyl-HN-^OJ-lUd-CeJalkyO-N]-, (phenyI) 2 -N-(C=0)-NH- t 
phenyl) 2 -N-(C=0)-[((C 1 -C 6 )alkyl)-Nl-, (d-do)beteroaryl-HNKC=0)-NH^ 
C 1 -C l j 3 )heteroaryI-HN-(C=OH((C l -C 6 )alkyl)-N]- 

(C 1 -Cio)heteroaryl] 2 *N-(C=0)-[((C 1 -C 6 )aIkyl)-N]-, [(C l -C 10 )heteroary!] 2 -N-(C=O)-NH-, 
Ci-C 10 )heterocyclic-HN-(C=O)-NH-, (C 1 -C 10 )heterocyclic-HN-(C=OH((C 1 -C 6 )alkyl)-NK 
(C 1 -cio)heterocyc!ic] 2 -N-(C=0)-[((C 1 -C 6 )a!kyl)-N]-, [(C^doJheterocyclick-N-tC^OJ-NH-, 
Ca-C^Jcycloalkyl-HN^C^J-NH-, (Ca-C^Jcycloalkyl-HN-tC^OHttd-CeJalkyl)^]-, 
(C 3 -C^)cycloaikyl] 2 -N-(C=OH((d-C 6 )alkyl)~N]-, [(C3-C 10 )cycloalkyl] 2 -N^(C=O>NH-, 
C r C G i)alky!-(C=0)-0-, phenyl-(C=0)-0- f (d-C 10 )heteroaryKC=0)-0-, 

d-C t b)heterocyc!ic-(C=0)-0- r (d-C 10 )cycloalkyI-(C=O)-O-, (d-C 6 )alkyl-NH-(C=0)-0-, 
(d-C 6 )aJky!] 2 -N-(C=0)-0- f phenyl-NH-(C=0)-0- # (d-C 10 )heteroaryl-NH-(C=O)-O-, 
C 1 -Cip)heterocydic-NH-(C=0)-0- and (C 3 -C 10 )cyc)oaIkyl-NH-(C=O)-O-; 

! with the proviso that when (R 3 ) s -phenyl-Het is (b), R s is R 9 -B-(CH 2 ) n -; n is zero and B 
is a bcjnd; then R 9 must be other than phenyl; 

i or a pharmaceutical acceptable salt thereof. 

i 

( As used herein, the term "alky!," as well as the alkyl moieties of other groups referred 
to herein (e.g., alkoxy), may be linear or branched (such as methyl, ethyl, /?~propyJ, /sopropyl, 

i 

n-butyj, /so-butyl, seco/Jc/a/y-butyl, tertiary-buty}), and they may also be cyclic (e.g., cyclopropyl 

i 

or cycjobutyl); opt\ona\)y substituted by 1 to 3 suitable substituents as defined above such as 
fluoro, ( chloro, trifluoromethyi, (d-C 6 )afkoxy f (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy 
or (d-|C 6 )alkyl. The phrase "each of said alky!" as used herein refers to any of the preceding 
alkyl moieties within a group such alkoxy, alkenyl or alkylamino. Preferred alkyis include 
(d-d)alkyl, most preferably methyl and ethyl. 

As used herein, the term "cycloalkyl" refers to a mono or bicyclic carbocyclic ring (e.g., 
cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cycloheptyl, cyclooctyl, cyclononyl, 
cyclopentenyl, cyclohexenyl, bicyclo[2.2. 1]heptanyl, bicyclo[3.2.1]octanyl and 
bicyclcj[5.2.0]nonanyl, etc.); optionally containing 1-2 double bonds and optionally substituted 
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by 1 to 3 suitable substituents as defined above such as fluoro, chloro, trifluorornethyl, (d- 
C 6 )alkoxy, (C 6 -Cto)aryloxy, trifluoromethoxy, difluoromethoxy or (CrCeJalky). 

As used herein, the term "halogen" includes fluoro, chloro, bromo or iodo or fluoride, 
chloride, bromide or iodide. 



described above substituted with one or more halogens included, but not limited to, 
chloromethyi, dichloromethyl, fluoromethyl, difluoromethyl, trifluorornethyl, 2,2,2-trichloroethyl, 
and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as 
fluoro, chloro, trifluorornethyl, (C-rC 6 )aIkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy 
10 or (C r C 6 )alkyl. 

As used herein, the term "alkenyl" means straight or branched chain unsaturated 
radicals of 2 to 6 carbon atoms, including, but not limited to ethenyl, 1-propenyl, 2-propenyl 
{ally!), /so-propenyl, 2-methyJ- 1-propenyl, 1-butenyl, 2-butenyJ, and the like; optionally 
substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro, 

1 5 trifluorornethyl, (C 1 -C 6 )alkoxy, (C 6 -C 10 )ary1oxy, trifluoromethoxy, difluoromethoxy or (Ci-C 6 )alkyl. 

As used herein, the term "(C 2 -C 6 )alkynyr is used herein to mean straight or branched 
hydrocarbon chain radicals having one triple bond including, but not limited to, ethynyl, 
propynyl, butynyl, and the like; optionally substituted by 1 to 3 suitable substituents as defined 
above such as fluoro, chloro, trifluorornethyl, (C 1 -C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, 

20 difluoromethoxy or (Ci-C 6 )alkyl. 

As used herein, the term u carbonyl n or "(0=0)" (as used in phrases such as 
alkylcarbonyl, alkyl-(C=0)- or alkoxycarbonyl) refers to the joinder of the >C=0 moiety to a 
second moiety such as an alkyl or amino group (i.e. an amido group). Alkoxycarbonylamino 
(i.e. alkoxy{C=0)-NH-) refers to an alky) carbamate group. The carbonyl group is also 

25 equivalently defined herein as (C=0). Alkylcarbonylamino refers to groups such as 
acetamide. 

As used herein, the term "phenyl-[(C 1 "C 6 )alkyl)-N]-(C=0)-, " as used herein, refers to a 
disubstituted amide group of the formula 



tetrahydronaphthyl, indanyl and the like; optionally substituted by 1 to 3 suitable substituents as 
defined above such as fluoro, chloro, trifluorornethyl, (C r C 6 )alkoxy, (C 6 -C 10 )ary1oxy, 
trifluoromethoxy, difluoromethoxy or (C 1 -C 6 )alkyL 

As used herein, the term "heteroaryi" refers to an aromatic heterocyclic group usually 
35 with one heteroatom selected from O, S and N in the ring. In addition to said heteroatom, the 



As used herein, the term "halo-substituted alkyl" refers to an alkyl radical as 




30 



As used herein, the term "aryl" means aromatic radicals such as phenyl, naphthyl, 
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aromatic group may optionally have up to four N atoms in the ring. For example, heteroaryl 
groufj) includes pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, imidazolyl, pyrrolyl, 
oxazolyl (e.g., 1,3-oxazoiyl, 1 ,2-oxazolyl), thiazolyl (e.g., 1 ,2-thiazolyt, 1 ,3-thiazoIyl), pyrazolyl, 
tetrazolyl, triazolyl (e.g., 1,2,3-triazolyl, 1 ,2,4-triazolyl), oxadiazolyl (e.g., 1 ,2,3-oxadiazolyl), 
5 thiadjiazolyl (e.g., 1,3,4-thiadiazolyl), quinolyl, isoqulnolyl, benzothienyl, benzofuryl, indolyl, 
and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as 
fluoro, chloro, trifluoromethyl, (d-C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy 
or (<5 r C 6 )alkyl. Particularly preferred heteroaryl groups include oxazolyl, imidazolyl, pyridyl, 
thierjyl, furyl, thiazoiyl and pyrazolyl (these heteroaryls are most preferred of the R 4 , R 5 , R 6 

1 0 and R 7 heteroaryls). 

The term "heterocyclic" as used herein refers to a cyclic group containing 1-9 carbon 
atonjis and 1-4 hetero atoms selected from N, O, S or NR'. Examples of such rings include 
azetidinyl, tetrahydrofuranyl, imidazolidinyl, pyrroiidinyl, piperidinyl, piperazinyl, oxazolidinyl, 
thiazolidinyl, pyrazolidinyl, thiomorpholinyl, tetrahydrothiazinyl, tetrahydro-thiadiazinyi, 

15 morpholinyl, oxetanyl, tetrahydrodiazinyl, oxazinyl, oxcithiazinyl, indolinyl, isoindolinyl, 
qu?n|cuclidinyl, chromanyl, isochromanyl, benzocazinyl, and the like. Examples of said 
monocyclic saturated or partially saturated ring systems are tetrahydrofuran-2-yl, ! 
tetr^hydrofuran-3-yl, imidazolidin-1-yl, imidazolidin-2-yl, imidazolidin-4-yl, pyrrolidin-1 -yl, 
pyrrol id in-2-yl, pyrrolidin-3-yl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperazin-1 -yl, 

20 pip^razin-2-yl, piperazin-3-yl, 1 ,3-oxazolidin-3-yl, isothiazolidine, 1 ,3-thiazolidin-3-yl, 

1 .2- pyrazolidin-2-yl, 1 ,3-pyrazolidin-1-yl, thiomorpholin-yl, 1 ,2-tetrahydrothiazin-2-yl, 

1 .3- tetrahydrothiazin-3-yl, tetrahydrothiadiazin-yl, morpholin-yi, 1 ,2-tetrahydrodiazin-2-yl, 

1,3*tetrahydrodiazin-1-yl, 1,4-oxazin-2-yl, 1,2,5-oxathiazin-4-yl and the like; optionally 

i 

substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro, 
25 triflyoromethyl, (Ci-C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy or (C r C 6 )alkyl. 

Alternative, as used herein refers to a substituent, group or moiety which contains as 
any component of the substituent, group or moiety the designated alternative. 

J A preferred embodiment of the present invention is that group of compounds of 
formula I wherein R 2 is (C-pCeJalkyl, more preferably (C 1 -C 5 )alkyl, more preferably 
30 (d-OOalkyi. 

! Another embodiment of the present invention is that group of compounds of formula I 
wherein R 1 is (CVCe^lkyl, more preferably (C 1 -C 5 )alkyl, more preferably (C^C^alkyl. 

Another embodiment of the present invention is that group of compounds of formula I, 
whbrein R 1 is optionally substituted (C 3 -C 6 )cycloalkyl, more preferably optionally substituted 
35 cy^lobutyl or cyclopentyi; more preferably optionally substituted by 1 to 3 substituents selected 
frofn the group consiting of fluoro, chloro, trifluoromethyl, hydroxy, (CVCeJalkoxy, amino, 
trifjuoromethoxy, and (CVC^alkyL 
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Another embodiment of the present invention is that group of compounds of formula I 
wherein R 1 is optionally substituted phenyl; more preferably optionally substituted by 1 to 3 
substituents selected from the group consiting of fluoro, chloro, trifluoromethyl, hydroxy, 
(CrCeJalkoxy, amino, trifluoromethoxy, and (C 1 -C 6 )alkyl. 
5 . Another embodiment of the present invention is that group of compounds of formula I 

wherein R 1 is optionally substituted (C-pC^heterocyclic, more preferably optionally 
substituted tetrahydrofurany), more preferably optionally substituted by 1 to 2 substituents 
independenty selected from the group consiting of fluoro, chloro, trifluoromethyl, hydroxy, 
(CVCeJalkoxy, amino, trifluoromethoxy, and (C 1 -C 6 )alkyl. 

10 Another embodiment of the present invention include that group of compounds of 

formula I wherein R 1 is optionally substituted (CrC 10 )heteroaryl, more preferably optionally 
substituted thiophenyl and pyridinyl, more preferably optionally substituted by 1 to 2 
substituents independently selected from the group consiting of fluoro, chloro, trifluoromethyl, 
hydroxy, (CVCeJalkoxy, amino, trifluoromethoxy, and (C 1 -Ce)alkyl. 

15 Another embodiment of the present invention is that group of compounds of formula I, 

wherein R 1 or R 2 is hydrogen. 

An embodiment of the present invention includes compounds of formula I, referred to 
as the phenyl-pyrrolyl-benzoimrdazofes, wherein the compounds have the formula 




20 Other embodiments of the present invention include that group of compounds of formula l(a) 
in combination with each of the aforementioned embodiments of R 1 and R 2 . 

Preferred compounds of the present invention include compounds of formula I, 
referred to as the phenyl-imidazolyl-benzoimidazolones, wherein the compounds have the 
formula 
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1(b) 



Other embodiments of the present invention include that group of compounds of formula 1(b) 

in combination with each of the aforementioned embodiments of R 1 and R 2 . 

i 

i Other preferred compounds of the present invention include compound of formula I, 
referred to as the phenyl-pyrazolyl-benzoimidazolones, wherein the compounds have the 
formula 




I(C) 



N— R 7 



Other embodiments of the present invention include that group of compounds of formula l(c) 
inj combination with each of the aforementioned embodiments of R 1 and R 2 . 
10 ■ Another embodiment of the present invention includes compounds of formula I, 
referred to as the phenyl-oxazolyl-benzoimidazolones, wherein the compounds have the 
fcjrmula 



i 
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Other embodiments of the present invention include that group of compounds of formula 1(d) 
in combination with each of the aforementioned embodiments of R 1 and R 2 . 

Another embodiment of the present invention includes compounds of formula I, 
5 referred to as the phenyl-isoxazolyl-benzoimidazolones, wherein the compounds have the 
formula 




l(e) 



Other embodiments of the present invention include that group of compounds of formula l(e) 
in combination with each of the aforementioned embodiments of R 1 and R 2 . 
10 Another embodiment of the present invention includes compounds of formula I, 

referred to as the phenyl-pyrazolyl-benzoimidazolones, wherein the compounds have the 
formula 
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1(f) 



Other embodiments of the present invention include that group of compounds of formula 1(f) in 
conjbination with each of the aforementioned embodiments of R 1 and R 2 . 

( Another embodiment of the present invention includes compounds of formula I, 
referred to as the phenyl-thiazolyl-benzoimidazolones, wherein the compounds have the 
formula 



I 




Kg) 



Otljier embodiments of the present invention include that group of compounds of formula l(g) 
in combination with each of the aforementioned embodiments of R 1 and R 2 , 
10 | Another embodiment of the present invention includes compounds of formula I, 
referred to as the phenyMsothiazolyl-benzoimidazoIones, wherein the compounds have the 
formula 
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Other embodiments of the present invention include that group of compounds of formula 1(h) 
in combination with each of the aforementioned embodiments of R 1 and R 2 . 

Another preferred embodiment of the present invention is that group of compounds of 
5 formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is hydrogen. Other embodiments of the 
present invention include those compounds of formula I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) 
wherein R 4 is hydrogen in combination with the aforementioned embodiments of R 1 and R 2 . 

Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(c), I(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n - and n is zero. Other 
10 embodiments of the present invention include those compounds of formula I (and l(a), l(c), 
l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n - and n is zero in combination with the 
aforementioned embodiments of R 1 and R 2 . 

Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B~(CH 2 ) n - and n is an integer from one to 
15 six, more preferably one to five. Other embodiments of the present invention include those 
compounds of formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n - and n is 
one to six, preferably one to five, in combination with the aforementioned embodiments of R 1 
and R 2 

Another preferred embodiment of the present invention is that group of compounds of 
20 formula I (and l(a), i(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is a bond 
and R 9 is R 13 -(R 12 CH) m -. Other embodiments of the present invention include those 
compounds of formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -, n is zero 
and R 9 is R l3 -(R 12 CH) m - in combination with the aforementioned embodiments of R 1 and R 2 . 
More preferred embodiments of the invention of formula I (and l(c), l(e) and 1(f)) are those 
25 compounds wherein R 4 is R 9 -B-(CH 2 ) n -, n is zero, R 9 is R 13 -(R 12 CH) m -, m is one to six and R 12 
and R 13 are each hydrogen. 

Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(c), l(e), l(f) f and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is -(C=O)-(R 10 -N)-, 
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-(R 1 '°-N)-, -SO 2 -(R 10 -N)-, -(R 10 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(C=O)-O-; and R 9 is selected 
frortji the group consisting of hydrogen and R 13 -(R 12 CH) m -; more preferably wherein R 9 is 
R 13 -;(R 12 CH) m ~; m is 1-6; R 10 is hydrogen or methyl; each R 12 is independently selected from 
the groups consisting of hydrogen or methyl; and R 13 is selected from the group consisting of 
5 hydjogen, (d-C 6 )alkyl, (C 2 -C 6 )alkenyl, phenyl, (C n -C 10 )heteroaryl, (d-do)heterocyclic, 
(C 3 -p 10 )cycloaIkyl l hydroxy, (d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, phenoxy, 
(dHdo)heteroaryt-O-, (d-Cio)heterocyclic-O-, (C 3 -do)cycloa!kyJ-0-, (d-CeJalkyl-S-, 
(d-C^alkyl-SOsr, (d-C 6 )alkyl-NH-S0 2 -, -N0 2t amino, (C r C 6 )aIkylamino, 
[(C 1 -C 6 )alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, (d-C 6 )alkyl-(C=0)-NH-, 

10 (C n -C 6 )alkyI-(C=0)-[((C 1 -C 6 )alkyi)-N]- f phenyl-(C=0)-NH-, pheny!-(C=OH((d~C 6 )alkyl)-N]-, 
(C r C 6 )alkyl-S0 2 -NI-h phenyl-S0 2 -NH- f (C r C 6 )alkyl-S0 2 -[((C r C 6 )alkyl)-N]-, 

phenyl-SOz-KCd-CeJalkyiVN]-, -CN, (d-C e )alkyl-(C=0)-. pheny!-(C=OK 

(C r C 10 )heteroaryl-(C=O)-, (C 1 -C 10 )heterocyclic-(C=O)-, (C 3 -C 10 )cycloaIkyHC=OK 
(d-Ci 0 )heteroaryI-NH-(C==O)-, (C 1 -C 10 )heterocyclic-NH-.(C=O)-, 

1 5 (C 3 -Cio)cycloalkyl-NH-(C=0)-, HO-(C=OK (d-C 6 )alkyl-0-(C=0)- r H 2 N(C=0)-, 
(d-€6)alkyl-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

pheriyl-[((C 1 -C 6 )alkyl)-N]-(C=0)- i (C 1 -C 6 )alkyl-(C=0)-0- and phenyI-(C=0)-0-. Other 
embodiments of the present invention include those compounds of formula I (and l(a), l(c), 
l(e), j I(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is -(C=O)-(R 10 -N)-, -(R 10 -N)-, 

20 -SQ^(R 10 -N)- f -(R 10 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(C=O)-O-; R 9 is hydrogen or R 13 -(R 12 CH) m -; 
mor4 preferably wherein R 9 is R 13 -(R T2 CH) Tm ; m is 1-6; R t0 is hydrogen or methyl; each R 12 is 

I 13 

independently selected from the groups consisting of hydrogen or methyl; and R is as 
described above, in combination with the aforementioned embodiments of R 1 and R 2 . 

! Another more preferred embodiment of the present invention is that group of 

25 compounds of formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is 
zeroj| B is -(R 10 -N)-; R 9 is hydrogen or R 13 -(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; R 12 
is hydrogen or methyl; and R 13 is selected from the group consisting of hydrogen, 
(d-4e)alkyl, hydroxy, (CVCeJalkoxy, amino, (d-C 6 )alkylamino, [(C 1 -C 6 )alkyl] 2 amino, 
(C 2 -cj 6 )alkenyl, (C 2 -C 6 )alkynyl, phenyl, (d-Cio)heteroaryl, (d-do)heterocyclic and 

30 (C 3 -Qio)cycloalkyL Other embodiments of the present invention include those compounds of 
formula I (and i(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is -(R 10 -N)-; 
R 9 is' hydrogen or R 13 -(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; R 12 is hydrogen or 
methyl; and R 13 is selected from the group consisting of hydrogen, (d-C 6 )alkyl, hydroxy, 
(d-Q 6 )alkoxy, amino, (d-C 6 )alkylamino, [(C^CeJalkylkamino, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, 

35 phenyl, (d-C 10 )heteroaryl, (d-C 10 )heterocyc!ic and (C 3 -C 10 )cycloalkyl, in combination with 
the aforementioned embodiments of R 1 and R 2 . More preferred embodiments of the invention 
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is that group of compounds of formula I (and 1(c), 1(e) and 1(f)) wherein R 4 is R 9 -B-(CH 2 ) n -» n is 
zero, B is -(R 10 -N)-, R 9 is R 13 -(R 12 CH) m -, m is 1-6, and R 10 , R 12 and R 13 are each hydrogen. 

Another embodiment of the present invention is that group of group of compounds of 
formula I (and l(a), l(c), l(e), l(f), and !(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is a bond, 
5 and R 9 is selected from the group consisting of optionally substituted phenyl, 
(CrCioJheterocycllc, (CVC^heteroaryl and (C 3 -C 10 )cycloalkyl; wherein each of the aforesaid 
R 9 phenyl, (d-Cio)heteroaryl, (d-do)heterocyclic and (C 3 -C 10 )cydoa!kyl substituents may 
optionally be substituted by one to four moieties independently selected from the group 
consisting of halo, (Ci-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perha!o(d-C 6 )alkyl, phenyl, 

1 0 (d-do)heteroaryl, (d-do)heterocyclic, (C 3 -C 10 )cycloalkyl t hydroxy, (d-CeJalkoxy, 
perhalo(C r C 6 )alkoxy, phenoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, 
(C 3 -C 10 )cycloalkyl-0-, (d-C 6 )alkyl-S-, (d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-SO;r, -N0 2 , amino, 
(d-C 6 )alkylamino, [(d-C6)alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, (d-C 6 )alkyl-(C=0)-NH-, 
(C 1 -C 6 )alky!-(C=0)-[((C r C 6 )alky!)-N]-, phenyI-(C=0)-NH-, phenyl-(C=0)-K(d-C 6 )alky!)-N]-, 

15 -CN, (d-C 6 )alkyl-(C=OK phenyl-(C=Oh (d-C 10 )heteroaryl-(C=O)-, 

(d-C 10 )heterocyclic-(C=O)-, (C 3 -do)cycloalkyKC=0)-, HO-(C=0)-, (C r C 6 )alkyl~0-(C=0)-, 
H 2 N(C=0)- (d-C 6 )alkyl-NH-(C==0)-, [(C 1 -C 6 )aIkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 
phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, (d-C 10 )heteroaryi-NH-(C=0)-, 
(C 1 -Ci 0 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (d-C 6 )a!kyl-(C=0)-0- and 

20 phenyl-(C=0)-0-. Other embodiments of the present invention include those compounds of 
formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is a 
bond, and R 9 is as described above, in combination with the aforementioned embodiments of 
R 1 and R 2 . 

Another embodiment of the present invention is that group of compounds of formula I 
25 (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is -(C=O)-(R 10 -N)-, 
-(R 10 -N)-, -SO 2 -(R 10 -N)-, -(R 10 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(C=O)-O-; and R 9 is selected 
from the group consisting of optionally substituted phenyl, (d-C 10 )heterocyclic, 
(d-C 10 )heteroaryl and (C 3 -C 10 )cycloalkyl; wherein each of the aforesaid R 9 phenyl, 
(d-Cio)heteroaryl, (d-d 0 )heterocyclic and (C 3 -C 10 )cycloa!kyf substituents may optionally be 
30 substituted by one to four moieties independently selected from the group consisting of halo, 
(d-C 6 )alkyi, (C 2 -C 6 )alkenyl, (C 2 -C 6 )aikynyl, perhalo(d-C 6 )alkyl, phenyl, (d-do)beteroaryl, 
(d-do)heterocyclic, (d-do)cycloalkyl, hydroxy, (d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, 
phenoxy, (d-do)beteroaryl-O-, (d-C 10 )heterocyclic-O-, (C 3 -do)cycloalkyl-0- f 
(d-C 6 )alkyl-S-, (C 1 -C 6 )alkyl-S0 2 -, (C^CeJalkyl-NH-SCV, -N0 2> amino, (C r C 6 )alkylamino, 
35 [(d-C 6 )alkyl] 2 -amino, (d-C 6 )alkyi-S0 2 -NH-, (C 1 -C 6 )alkyl-(C=0)-NH-, 

(C r C 6 )a!kyl-(C=0)-[((C 1 -C 6 )alkyl)-N]-, phenyl-(C=0)-Nm phenyl-(C=OH((d-C 6 )alkyl)-N]-, 
-CN, (d-C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-do)heteroaryl-(C=0)-, 
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(CrC^heterocyclic-^O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, HO-(C=0)-, (C-CeJalkyl-O-^O)-, 
H 2 n|[C=0)- (C-CeJalkyl-NH-CC^)-, [(d-CeJalkylfc-NHCO)-, phenyl-NH-(C=0)-, 
pheijiyl-[((C 1 -C 6 )a!kyl)-N]-(C=0)- l (CrCttOheteroaryl-NH-^O)-, 
(C 1 -C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (C,-C 6 )alkyl-(C=0)-0- and 
5 phenyl-(C=0)-0-. Other embodiments of the present invention include those compounds of 

* 

form|ula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is zero; B is 
-(C^OMR^-N)-, -(R 10 -N)-, -SO 2 -(R 10 -N)-, -(R 10 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(q=O)-O-; and 
R 9 ij as described above, in combination with the aforementioned embodiments of R 1 and R 2 . 
I Another embodiment of the present invention is that group of compounds of formula I 

10 (andl l(a), ((c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, 
more preferably one to five, more preferably one to three; B is a bond, and R 9 is selected from 
the cjjroup consisting of optionally substituted phenyl, (d-do)heterocyclic, (d-do)heteroaryl 
and j (C 3 -C 10 )cycloalkyl; wherein each of the aforesaid R 9 phenyl, (d-do)heteroaryl, 
(d-do)heterocyclic and (C 3 -C 10 )cycloalky) substituents may optionally be substituted by one 

15 to fc|>ur moieties independently selected from the group consisting of halo, (Ci-CeJalkyI, 
(C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )aIkyl, phenyl, (d-do)heteroaryl, 
(d-do)heterocyclic, (C 3 -C 1D )cycloa1kyl, hydroxy, (d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, 
pherjoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, (C 3 -do)cycloalkyl-0-, 
(C 1 -(p 6 )alkyl-S-, (d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (d-C 6 )alkytamino, 

20 [(d-C 6 )alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, (d-C 6 )a!kyl-(C=0)-NH-, 

(C 1 -<? 6 )alkyl-(C=0)-[((C 1 -C 6 )alkyl)-N]-, phenyl-(C=0)-NH-, phenyl-(C=OV[((d-C 6 )alkyl)-N]-, 
-CN,, (C r C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-do)heteroaryI-(C=0)- t 

(d-d 0 )heterocyclic-(C==O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, HO-(C=0)-, (d-C 6 )alky!-0-(C=0)-, 
H 2 N('c=0)- (d-C 6 )alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

25 phenyl-t((C 1 -C 6 )alkyl)-N]-(C=0)-, (d-do)heteroaryl-NH-(C=0)-, 
(Ci-C 10 )heterocycfic-NH-(C=O)-, (d-C 10 )cyc!oalkyl-NH-(C=O)-, (d-C 6 )alkyl-(C=0)-0- and 
phenyl-(C=0)-0-. Other embodiments of the present invention include those compounds of 

formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one 

i 

to six, more preferably one to five, more preferably one to three; B is a bond, and R 9 is as 
30 described above, in combination with the aforementioned embodiments of R 1 and R 2 . 

| Another embodiment of the present invention is that group of compounds of formula I 
(and ^(a), I(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, 
morei preferably one to five, more preferably one to three; B is -(C=O)-(R 10 -N)-, -(R 10 -N)-, 
-SO 2 j(R 10 -N)-, -(R 10 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(O0)-0-; and R 9 is selected from the 
35 group consisting of optionally substituted phenyl, (d-do)heterocyclic, (d-do)heteroaryl and 

(C 3 -d n0 )cycloalkyl; wherein each of the aforesaid R 9 phenyl, (d-do)heteroaryl, 

i 

(d-Clio)heterocyclic and (C 3 -d 0 )cycloalkyl substituents may optionally .be substituted by one 
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to four moieties independently selected from the group consisting of halo, (CVCtOalkyl, 
(C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, phenyl, (d-C 10 )heteroaryl, 
(d-do)heterocyclic, (C 3 -C 10 )cycloalkyl f hydroxy, (d-C 6 )aikoxy, perhalo(C 1 -C 6 )alkoxy, 
phenoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, 
5 (d-C 6 )alkyl-S-, (d-C 6 )a)kyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 - t -N0 2 , amino, (d-CsJalkylamino, 
[(d-C 6 )alkyl] 2 -amino, (C 1 -C 6 )alkyl-S0 2 -NH- l (C 1 -C 6 )aIkyl-(C=0)-NH-, 

(C r C 6 )alkyK(C=0)-[((C 1 -C 6 )a!kyI)-N]- l phenyl-(C=0)-NH-, phenyl^C^OVKCd-CeJalkyl^N]-, 
-CN, (C 1 -C 6 )alkyl-(C=0)-, phenyl-(C=Oh (d-C 10 )heteroaryl-(C=OV f 

(C 1 -C 10 )heterocyclic-(C=O)-, (d-do)cycloalkyi-(C=0)-, HO-(C=0)-, <d-C 6 )a!kyf-0-(C=0)-, 

10 H 2 N(C=0)- (d-C 6 )alkyl-NH-(C=Oh [(d-C 6 )alkyl] 2 -N-(C=0)-, phenyI-NH-(C=0)-, 
phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)- l (d-C 10 )heteroaryl-NH-(C=O)-, 
(C 1 -C l0 )heterocyclic-NH-(C=OK (d-do)cycloalkyl-NH-(C=OK (d-C 6 )alkyl-(C=OK)- and 
phenyl-(C=0)-0-. Other embodiments of the present invention include those compounds of 
formula I (and l(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one 

15 to six, more preferably one to five, more preferably one to three; B is -(C=OHR 10 -N)-, 
-(R 10 -Nh -SO 2 -(R 10 -N)-, -(R 10 -N)-(C=OMNR 11 )- or -(R 10 -N)-(C=O)-O-; and R 9 is as described 
above, in combination with the aforementioned embodiments of R 1 and R 2 . 

Another embodiment of the present invention is that group of compounds of formula I 
(and !(a), l(c), l(e), l(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, 

20 more preferably one to five, more preferably one to three; B is a bond, and R 9 is 
R 13 -(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; each R 12 is independently selected from 
the groups consisting of hydrogen or methyl; and R 13 is selected from the group consisting of 
hydrogen, (d-C 6 )alkyl, (d-C 6 )aikoxy, phenyl, (d-do)heteroaryl, (d-do)heterocyclic, 
(C 3 -do)cycloalkyl, hydroxy, (d-C 6 )alkoxy, perhalo(d-d)alkoxy, phenoxy, 

25 (d-do)heteroaryl-O-, (Ci^^heterocyclkr-O-, (d-C 10 )cycloalkyl-O- l (d-C 6 )alkyl-S-, 
(C^CeJalkyUSO^, (d-C 6 )alkyl-NH-S0 2 - f -N0 2 , amino, (C t -C 6 )alkylamino, 
[(d-C 6 )alkyl] 2 -amino, (d-dJalkyl-SOsrNH-, . (d-C 6 )alky!-(C=0)-NH-, 

(C 1 -C 6 )alkyl-(C=0)-[((C l -C 6 )alkyl)-N]-, phenyl-(C=0)-NH-, phehyl^C^VWC^CeJalkyl^N]-, 
(C r C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NI-h (C 1 -C 6 )alkyi-SOH((C 1 -C 6 )alkyl)-N]-, 

30 phenyI-S0 2 ^[((d-C 6 )alkyl)-N]-, -CN, (d-C 6 )alkyl-(C=0)-, phenyl-(C=Oh 

(C 1 -C 10 )heteroaryl-(C=O)-, (d-d 0 )heterocyclic~(C=O)-, (C 3 -C 10 )cycloalkyl-(C=O)-, 
(d^io)heteroaryl-NH-(C=OK (d-C 10 )heterocyclic-NH-(C=0)-, 
(C 3 -C 10 )cycloalkyl-NH-(C=O)-, HO-(C=0)-, (C^CeJalkyl-O-^Oh H 2 N(C=0)-, 
(C n -C 6 )alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

.35 phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, (d-C 6 )alkyl-(C=0)-0- and pheny!-(C=0)-0-. Other 
embodiments of the present invention include those compounds of formula I (and 1(a), 1(c), 
1(e), 1(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n s n is an integer from one to six, more preferably 
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-SO2-(R 10 -N)-, -(R 10 -N)-(C=O)-(NR l1 )~ or -(R 10 -N)-(O0)-0-; and R 9 is R 13 -(R 12 CH) m -; m is 1- 



one five, more preferably one to three; B is a bond, and R 9 is R 13 -(R 12 CH) m -; m is 1-6; R 10 is 
hydrogen or methyl; each R 12 is independently selected from the groups consisting of 
hydrogen or methyl; and R 13 as described above, in combination with the aforementioned 
embodiments of R 1 and R 2 . 

Another embodiment of the present invention is that group of compounds of formula I 

r 

(andi(a), l(c), l(e), !(f), and ){h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, 
mor^ preferabfy one to five, more preferably one to three; B is -(C=O)-(R 10 -N)-, -(R 10 -N)-, 

6; R 10 is hydrogen or methyl; each R 12 is independently selected from the groups consisting of 
10 hydrogen or methyl; and R 13 is selected from the group consisting of hydrogen, (d-C 6 )alkyl, 
d-CeJalkoxy, phenyl, (d-do)heteroaryl, (d-do)heterocyclic, (C 3 -do)cycloalkyl, hydroxy, 
d-Q B )alkoxy, perhalo(d-C 6 )alkoxy, phenoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, 
C 3 -Cpio)cycloalkyl-0-, (CVC 6 )alky!-S-, (C 1 -C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, 
d-cb 6 )alkyIamino, [(d^6)alky!] 2 -amino, (d-C 6 )alkyl-S02-NH-, (d-C 6 )alkyl-(C=0)-NH-, 
d-CeJalkyl-CC^OJ-KtC^^alkyO-N]-, phenyl-(C=0)-NH-, phenyl-(C=0)-[((d-C 6 )alkyi)-Nl-, 
d-C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, (C 1 -C 6 )alkyl-S0 2 -[((C 1 -C 6 )alkyl)-N]-, 

pher|yl-S02-[((C,-C 6 )alkyl)-N]-, -CN, (C 1 -C 6 )alkyl-(C=0)- > phenyl-(C=0)-, 

d-G 10 )heteroaryKC=O)-, (d-do)heterocyclic-(C=0}-, (C 3 -C 10 )cycloalky!-(C=O)-, 

Ci-Cp 10 )heteroary]-NH-(C^O)-, (d-C 10 )heterocyclic-NH-(C=O)-, 
C 3 -6 10 )cycloalkyl-NH-(C=O)-, HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, 
d-C 6 )alkyl-NH-(C=Oh [(d-C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, (d-C 6 )alky!-(C=0)-0 and phenyl-(C=0)-O-. Other 
embodiments of the present invention include those compounds of formula I (and 1(a), 1(c), 
1(e), 1(f), and 1(h)) wherein R 4 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, more preferably 
25 one jto five, more preferably one to three; B is -(C=O)-(R 10 ~N)-, -(R 10 -N)-, -SO 2 -(R 10 -N)-, 
-(R 10 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(C=O)-O-; and R 9 is R 13 -(R 12 CH) m -; m is 1-6; R 10 is 
hydrogen or methyl; each R 12 is independently selected from the groups consisting of 
hydrogen or methyl; and R 13 is as described above, in combination with the aforementioned 
embodiments of R 1 and R 2 . 
30 Another embodiment of the present invention is that group of .compounds of formula I 

(andj l(c) and 1(f)) wherein R 7 is selected from the group consisting of hydrogen, phenyl, 
(d-do)heteroaryl, (C r C 10 )heterocyclic, (C 3 -C 10 )cycloalkyl, R 16 -(d-C 6 )alkyl-(C=0)-, 
phen|yl-(C=0)-, (d-d 0 )heteroaryl-(C=O)-, (d-d 0 )heterocyclic-(C=6)-, 

(C 3 -i 10 )cycloalkyi-(C=O)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N-(C=Oh (C 1 -C 6 )alkyl-NH-(C=0>, 
35 pherjyl-NH-(C=0)-, (C r C 10 )heteroaryl-NH-(C=O)-, (d-C 10 )heterocyc!ic-NH-(C=O)^ and 
(C 3 -e 10 )cycloalkyl-NH-(C=O)-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 
or c^cloalkyl R 7 alternatives may optionally be independently substituted by one to four 
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moieties independently selected from the group consisting of halo, R 16 -(d-C6)a'kyl. 
(C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, (C 3 -C 10 )cycloalkyl, phenyl, benzyl, 
(d-do)heterocyclic, (d-Cio)heteroaryl, (d-C 6 )alkyl-S0 2 -, formyl, -CN, (C r C 6 )alkyl-(C=0)-, 
(C 3 -Ci 0 )cycloalkyl-(C=O)-, phenyl-(C=0)-, (d-do)heterocyclic-(C=0)- f 

5 (C 1 -C 10 )heteroaryl-(C=OK HO-(C=0)- f (d-C 6 )alkyl-0-(C==0)-, (C 3 -C 10 )cycloalkyl-0-(C=0)-, 
(d-do)heterocyclic-0-(C=0)-. (d-do)heteroaryl-0-(C=0)- f (d-C 6 )alkyl-NH-(C=0)-, 
(C 3 -C 10 )cycloalkyl-NH-(C=O)- l phenyl-NH-(C=0)-, (d-do)heterocyclic-NH-(C=0)-, 
(d-do)heteroaryl-NH-(C=0)-, [(d-C 6 )a!kyl]2-N-(C==OK phenyl~[((C 1 -C 6 )alkyl)-N]-(C=OK 
hydroxy, (d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, (C 3 -C 10 )cycloalkyl-O- f phenoxy, 

1 0 (d-do)heterocyclic-O-, (d-do)heteroaryl-O-, (d-C 6 )a!kyl-(C=0)-0-, 

(C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, (C^doJheterocyclic-^OJ-O-, 

(d-do)heteroaryl-(C=0)-0-, -N0 2 , amino, (d-C 6 )alkylamino, [(d-C 6 )alkyl];ramino, 
formamidyl, (C 1 -C 6 )alkyl-(C=0)-NH-, (C 3 -do)cycioa!kyl-(C=0)-NH-, phenyl-(C=0)-NH-, 
(d-Cio)heterocyclic-(C=0)-NH-. (d-do)heteroaryl-(C=0)-NH-, 

1 5 (C 1 -C 6 )alkyl-(C=0)-[((C 1 -C 6 )a!kyl)-N]- i phenyl-(C=0)-[((d-C 6 )alkyl)-N>, (d-C 6 )aJkyl-S0 2 NH-, 
(C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH-, (d-do)heterocyclic-S0 2 NH- and 
- (d-do)heteroary!-S0 2 NH-; wherein each of said phenyl and heteroaryl moieties may 
optionally be substituted by one or two radicals independently selected from the group 
consisting of halo, (d-C 6 )alkyl, (d-C 6 )alkoxy, amino, (d-C 6 )alky!amino and 

20 [(d-C 6 )alkyl] 2 -amino. Other embodiments of the present invention include those compounds 
of formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination with each of the 
aforementioned 1(c) and 1(f) R 4 embodiments and with each of the aforementioned R 1 and R 2 
embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
25 (and l(c) and 1(f)) wherein R 7 is selected from the group consisting of R 16 -(d-C 6 )alkyl-{C=0)-, 
phenyl-(C=0)-, (d-do)heteroaryl-(C=0)-, (d-C 10 )heterocyclic-(C=0)- f 

(C 3 -C 10 )cycloaikyl-(C=O)-, (d-C 6 )a!kyl-0-(C=0)-, H 2 N-(C=OK (d-C 6 )alkyl-NH-(C=0)-, 
phenyl-NH-(C=0)-, (d-d 0 )heteroaryI-NH-(C=O)-, (d-do)heterocyclic-NH-(C=0>- and 
(C 3 -d 0 )cycloalkyl-NH-(C=O)-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 
30 or cycloalkyl R 7 alternatives may optionally be independently substituted by one to four 
moieties independently selected from the group consisting of halo, R 16 -(d-C 6 )alkyl, 
(C 2 -d)alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyi, (C 3 -C 10 )cycloalkyl, phenyl, benzyl, 
(d-do)heterocyclic, (d-do)heteroaryl, (d-C 6 )alkyl-S0 2 -, formyl, -CN, (C r C 6 )alkyl-(C=0)-, 
(C 3 -do)cycloaikyl-(C=0)-, phenyl-(C=0)-, (d-do)heterocyclic-(C=0)- f 

35 (d-Ci 0 )heteroaryl-(C=O)-, HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, (d-do)cycloalkyl-0-(C=0)-, 
(d-do)heterocyclic-0-(C=0)-, (d-d 0 )heteroai7l-O-(C=O)-, (d-C 6 )alkyl-NH-(C=0)-, 
(C 3 -do)cycloalky)-NH-(C=0)-, phenyl-NH-(C=OK (C 1 -C 10 )heterocyclic-NH-(C=O)- f 
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(C r! C 10 )heteroaryl-NH-(C=O)-, 
hydroxy, (C r C 6 )alkoxy, 
C 1 -d 0 )heterocycl ic-O-, 
C 3 -C 10 )cycloalkyI-(C=O)-O- f 
Ci-C 10 )heteroaryKC=0)-0-, 



[(d-C 6 )alkyl] 2 -N-(C=0)-, phenyHKC^CeJalkyO-NHC^)-, 
perhalo(d-C 6 )alkoxy, (C 3 -C 10 )cycloalkyl-O-, phenoxy, 
(Ci-CioJheteroaryl-O-, (C 1 -C 6 )alky!-(C=0)-0-, 
phenyl-(C=0)-0-, (d-do)heterocyclic-(C=0)-0-, 
-N0 2 , amino, (d-C 6 )alkylamino, [(Ci-C 6 )alkyl] 2 -amino, 
brrriamidyl, (C r C 6 )alkyl-(C=0)-NH-, (C 3 -C 10 )cycloalkyl-(C=O)-NH-, phenyl-(C=0)-NH-, 
C 1 ~jC 10 )heterocyclic-(C=O)-NH- I (d-do)heteroaryl-(C=0)-NH- f 
C 1 -C 6 )alkyl-(C=0)-[((C 1 -C 6 )alkyl)-N]- f phenyl-(C=OH((C 1 -C 6 )alkyi)-N]-, (C r C 6 )alkyl-S0 2 NH-, 
C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH-, (d-Ci 0 )heterocyclic-SO 2 NH- and 
C t -C 1 o)heteroaryl-S0 2 NH-; wherein each of said phenyl and heteroaryJ moiety alternatives 
mayl optionally be substituted by one or two radicals independently selected from the group 
consisting of halo, (C 1 -C 6 )a!kyl v (Ct-CeJalkoxy, amino, (C n -C 6 )alkylamino and 
[(d^C 6 )aIkyl] 2 -amino. Other embodiments of the present invention include those compounds 
of formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination with each of the 

aforementioned 1(c) and 1(f) R 4 embodiments and with each of the aforementioned R 1 and R 2 

i 

embodiments. 

I 

j Another preferred embodiment of the present invention Is that group of compounds of 
formula I (and l(c) and 1(f)) wherein R 7 is selected from the group consisting of hydrogen, 
and | optionally substituted phenyl, (d-do)heteroaryl, (d-do)heterocyclic and 
(C 3 r(p 10 )cycJoalkyl. Other embodiments of the present invention include those compounds of 
formula I (and l(c) and 1(f)) wherein R 7 is as defined above, in combination with each of the 
aforementioned 1(c) and 1(f) R 4 embodiments and with each of the aforementioned R 1 and R 2 
embodiments. A more preferred embodiment of the present invention is that group of 

I 7 

compounds of formula l(c) wherein R is hydrogen. 

Another embodiment of the present invention is that group of compounds of formula I 
(andjl(c) and 1(f)) wherein R 7 is R 14 -(CR 15 H) P -; p is one to six, preferably one to four; and R 14 
is selected from the group consisting of hydrogen, halo, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, 
perhalo(C 1 ~C 6 )alkyl, (C 3 -do)cycloalkyl, phenyl, (C 1 -C 10 )heterocyclic, (d-do)heteroaryl, 
formal, -CN, (C 1 -C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (C^doJheteroaryHC^O)-, 

(C l -q 10 )heterocyclic-(C=O)-, (C 3 -do)cycloalkyl-(C=0)-, HO-(C=0)-, R 16 -(d-C 6 )alkyl-0-(C=0)- 
■ (C 3 -C 10 )cycloalkyl-O-(C=O)-, (d-C 10 )heterocyclic-O-(C=O)-, (C 1 -C 10 )heteroaryl-O-(C=O)-, 
H 2 N-(C=0)-, R 16 ~(d-C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, phenyl-NH-(C=OK 
(C^d^heterocyclic-NH-^O)-, (d-C 10 )heteroaryl-NH-(C=O)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0>-, 
phenll-[((C 1 -C 6 )alkyl)-N]-(C=0)-, (C 1 -C 10 )heteroaryl-[((C 1 -C 6 )alkyl)-NHC=O)-, 
(C 1 -C n0 )heterocyclic-[((C l -C 6 )alkyl)-N]-(C=O)- t (d-doicycloalkyl-Ktd-CeJalkyO-Nl^C^)-, 
hydrcjxy, R 16 -(d-C 6 )alkoxy, perhalo(C 1 -C 6 )alkoxy, (C 3 -C 10 )cycioalkyl-O-, phenoxy, 
(d-Cj 10 )heterocyclic-O-, (C^dojheteroaryl-O-, R 16 -(d-C 6 )alkyl-(C=0)-0-, 
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(C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0-, (d-do)heterocydic-(C=0)-0-, 

(C 1 -C 10 )Vieteroaryl-(C=O)-O- f amino, R^^Ci-CeJalkylamino, [(d-C 6 )alkyl] 2 -amino, formamidyl, 
R 16 -(d-C 6 )alkyl-(C=0)-NH- f (C 3 -C 10 )cycloalkyl-(C=O)-NH-, phenyl-(C=0)-NH-, 

(Ci-C 10 )heterocyciic-(C=O)-NH- f (C 1 -C 10 )heteroaryl-(C=O)-NH- t 
5 R^-CC^CeJalkyl-fC^OJ-KCd-CeJalk^)-!^]-, phenyl-(C=OM(d-C 6 )alkyl-N]-, 
R 16 -(C t -C 6 )aJkyl-S0 2 NH- ? (C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH-, 

(C 1 -C 10 )heterocyclic-SO 2 NH- and (d-do)heteroaryl-S0 2 NH-; wherein each of the aforesaid 
phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 alternatives may optionally be independently 
substituted by one to four moieties independently selected from the group consisting of halo, 

1 0 R 16 -(d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, (C 3 -C 10 )cycloalkyl, 
phenyl, benzyl, (d-do)heterocyclic, (d-do)heteroaryl, (C 1 -C 6 )alkyl-S0 2 - t formyl, -CN, 
R 16 -(C 1 -C 6 )alkyl-(C=OK (C 3 -C 10 )cycloalkyl-{C=O)-, phenyl-(C=0)-, 

(Ci-C 10 )heterocyclic-(C=O)-, (C 1 -C 10 )heteroaryl-(C=O)-, HO(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)- i 
(C 3 -C 10 )cycloalkyl-O-(C=OK (C 1 -C 10 )heterocyc!ic-O-{C=O)-, (Ci-C 10 )heteroaryl-O-(C=O)-, 

15 H 2 N-(C=0)-, R 16 -(C 1 -C 6 )alkyl-NH-(C=0)-, (C 3 -do)cycloalkyl-NH-(C=0)-, phenyl-NH-(C=0)-, 
(d-do)heterocycfic-NH-(C=0)-, (d-do)heteroaryl-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)- f 
phenyl-[((C 1 -C 6 )alkyl)-N>(C=0)-, hydroxy, R 16 -(d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, 
(C 3 -C 10 )cycloalkyl-O-, phenoxy, (d-C 10 )heterocyclic-O-, (d-do)heteroaryl-O-, 
R 16 -(C r C 6 )alkyl-(C=0)-0- T (C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0, 

20 (d-do)heterocyclic-(C=0)-0-, (d-do)heteroaryI-(C=0)-0-, -N0 2 , amino, 

R 16 -(d-C 6 )alkylamino, J(d-C 6 )alkyl] 2 -amino, formamidyl, R 16 -{C 1 -C 6 )alkyl-(C=0)-NH-, 
(C 3 -C 10 )cycloalkyl-(C=O)-NH-, phenyl-(C=0)-NH-, (C l -C 10 )heterocyclic-(C=O)-NH-, 
(Ci-C 10 )heteroaryl-(C=O)-NH-, R 16 -(C 1 -C 6 )alkyl-(C=0}-[((C 1 -C 6 )alkyl)-N]- J 
phenyl-(C=0)-[((d-C 6 )alkyl)-N]-, R 16 -(d-C 6 )alkyl-S0 2 NH-, (C 3 -C 10 )cycloalkyl-S0 2 NH-, 

25 phenyl-S0 2 NH-, (d-do)heterocyclic-S0 2 NH- and (d-do)heteroaryl-S0 2 NH-; wherein each 
of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two 
radicals independently selected from the group consisting of halo, (C 1 -C 6 )a)kyl, (C 1 -C 6 )alkoxy, 
amino, (d-CeJalkylamino or [(Ci-C^alkyl^-amino; 

each R t5 is independently selected from the group consisting of hydrogen, halo, 

30 (d-C 6 )alkyl, (C 2 -C 6 )a!kenyl, perhalo(d~C 6 )alkyf, HO-(C=0)-, (d-C 5 )alkyl-0-(C=0)-, 
H 2 N-(C=0)-, (d-C 6 )alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=OK hydroxy, (d-C 6 )alkoxy, 
perhalo(d-Ce)alkoxy, amino, (d-C 5 )alkylamino, [(d-C6)alkyl] 2 -amino, formamidyl and 
(d-C 6 )aIkyl-(C=0)-NH-; and 

each R 16 is independently selected from the group consisting of hydrogen, halo, 

35 (d-C 6 )alkyi, (C 2 -C 6 )alkeny1, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, HO-(C=Oh 
(d-C 6 )alky!-0-(C=0)-, H 2 N-(C=0)-, (d-C 6 )alkyl-NH-(C==0)-, [(d-C 6 )alkyl] 2 -N-(C==0)-, 
hydroxy, (d-C 6 )a!koxy, perhalo(C 1 -C 6 )alkoxy, (d-C6)alkyl-(C=0)-0-, -N0 2 , amino, 
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(CnCeJalkylamino, [(C^CsJalkylfe-amino, formamidyl and (C 1 -C 6 )alkyl-(C=0)-NH-. Other 
embodiments of the present invention include those compounds of formula I (and l(c) and 1(f)) 
whelrein R 7 is as defined above, in combination with each of the aforementioned 1(c) and 1(f) 
R 4 embodiments and with each of the aforementioned R 1 and R 2 embodiments. 
5 j Another preferred embodiment of the present invention is that group of compounds of 

formula I (and l(c) and 1(f)) wherein R 7 is R 14 -(CR 15 H) P -; p is one to four; R 14 is selected from 
the | group consisting of hydrogen, halo, (CVC^alkyl, (C 2 -C 6 )alkenyl, (C 3 -C 10 )cycioalkyl, 
phepyl, (Ci-C^heterocyclic, (C-rC 10 )heteroaryl, HO-(C=0)-, R^C^CeJalkyl-O-^O)-, H 2 N- 
(C=Q)-, R 16 -(d-C 6 )alkyl-NH-(C=OK phenyl-NH-(C=0)- f (d-C^^eterocyclic-NH-^O)-, 

1 0 [(C | lC 6 )alkyl] 2 -N-(C=0)-, phenyKN-((d-C e )alky))MC=0)-, hydroxy, R^-fCt-CeJalkoxy, 
j 16 
pheinoxy, amino, R -(Ci-CeJalkylamino, [(C 1 -C 6 )alkyl] 2 -amino and 

R 16 -J(C n -C6)alkyl-(C=0)-NH-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 

or cycloalkyl R 14 alternatives may optionally be independently substituted by one to four 

moieties independently selected from the group consisting of halo, R^C-rCeJalky!, 

15 (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, (CrC^alkyl-SOz-, formyl, -CN, 

R 16 -{Ci-C 6 )alkyl-(C=0)-, H0-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N-(C=0)-, 

R ,6 -(C 1 -C 6 )alky!-NH-(C=0)-, [(d-CeJalkylfe-N-fCO)-. hydroxy, R'^d-C^alkoxy, 

perh'alo(C 1 -C 6 )alkoxy, R 16 -(C 1 -C 6 )alkyl-(C=0)-0-, amino, R 16 -(C 1 -C 6 )alkylamino, 

i 

[(C^CeJalky^-amino, formamidyl, R^^d-CeJalkyl-^O^NH-, 

20 R^-jc^CeJalkyl-fC^-Kfd-CeJalkyJ^N]- and R 16 .(C,-C 6 )a!kyl-S0 2 NH-; 

each R 15 is independently selected from the group consisting of hydrogen, halo, 
(d-CeJalkyl, (C 2 -C 6 )a)kenyl, perhalotC^CeJalkyl, HO-(C=0)~, (C,-C 6 )alkyl-0-(C=0)- ( 
H 2 N-t(C=0)-, (C r C 6 )alkyl-NH-(C=0)-, [(Ci-Ge)alkyqz-N-(C=0)- a hydroxy, (d-C 6 )alkoxy, 
perhalo(C 1 -C 6 )alkoxy, amino, (d-C 6 )alkylamino, [(d-C 6 )a!kyl] 2 -amino, formamidyl and 
25 (C 1 -C 6 )alkyl-(C=0)-NH-; wherein no more than two of said R 15 groups may be other than 
hydrogen; and 

! each R 16 is independently selected from the group consisting of hydrogen, halo, 
(d-G 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, HO»(C=0)-, 
(d-(f6)aIkyl-0-(C=0)-, H 2 N-(C=0)-, (d-C 6 )aikyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0)-, 

30 hydroxy, (d-C 6 )alkoxy, perhalo(C 1 -C 6 )alkoxy, (d-C 6 )a)kyl-(C=0)-0-, -N0 2 , amino, 
(C^CpeJalkylamino, [(d-C 6 )alkyl] 2 -amino, formamidyl and (d-C 6 )alkyl-(C=0)-NH-. Other 
embodiments of the present invention include those compounds of formula I (and l(c) and 1(f)) 
wherein R 7 is as defined above, in combination with each of the aforementioned 1(c) and 1(f) 
R 4 embodiments and with each of the aforementioned R 1 and R 2 embodiments. 

35 1 A more preferred embodiment of the present invention are those group of compounds 

of formula 1(c) wherein R 7 is R 14 -(CR 15 H) P -; p is one to four; R 14 is selected from the group 
consisting of hydrogen, (d-C^alkenyl, HO-(C=0)-, (d-C 3 )alkyl-0-(C=Oh H 2 N-(C=0)-, 
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(d-C^alkyl-NH-^O)-, [(Ci-C 2 )alkyl] 2 -N-(C=OK hydroxy, (d-C^alkoxy, amino, 
(C r C 4 )alkylamino, [(d-d)alkyl] 2 -amino and (C r C 3 )aIkyl-(C=0)-NH-; and each R 15 is 
independently selected from the group consisting of hydrogen, (d-C 2 )alkyl, hydroxy, and 
amino. More preferred compounds of formula l(c) are those compounds wherein the 
5 combined molecular weight of the R 4 and R 7 substituents is less than 200 AMU. More 
preferably, the combined molecular weight of the R 4 and R 7 substituents is less than 100 
AMU. 

Another embodiment of the present invention is that group of compounds of formula I 
(and 1(b)) wherein R 5 is hydrogen. Other embodiments of the present invention include those 

10 compounds of formula I (and 1(b)) wherein R 5 is hydrogen, in combination with each of the 
aforementioned R 1 and R 2 embodiments. 

Another preferred embodiment of the present invention is that group of compounds of 
formula I (and 1(b)) wherein R 5 is (d-do)heterocyclic or (d-do)heteroaryl; wherein each of 
the aforesaid heterocyclic and heteroaryl substituents may optionally be independently 

15 substituted by one to four moieties independently selected from the group consisting of halo, 
(d-C 6 )alkyl, (d-C 6 )alkoxy, HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N-(C=Oh 
(d-C 6 )alkyl-NH-(C=0)- and [(d-C 6 )alkyl] 2 -N-(C=0)-. Other embodiments of the present 

s >r 

invention include those compounds of formula I (and 1(b)) wherein R is said optionally 
substituted (d-C 10 )heterocyclic or (d-do)heteroaryl, in combination with each of the 

20 aforementioned R 1 and R 2 embodiments. More preferred heterocyclic groups are pyrrolidinyl, 
piperidinyl and azetidinyl. 

Another preferred embodiment of the present invention is that group of compounds of 
formula I (and 1(b)) wherein R 5 is R 14 -(CHR 15 ) P -, p is 1-6; and R 14 is selected from the group 
consisting of hydrogen, (Ci-C 6 )alkyl, (C 2 -C 6 )alkenyl, perhalo(C 1 ~C 6 )alkyl, (C 3 -C 10 )cycloalkyl I 

25 phenyl, (C r C 10 )heterocyclic, (d-do)heteroaryl, phenyl-(S=0)-, (C r C 6 )alkyl-S0 2 , 
phenyl-S0 2 -, H 2 N-S0 2 -, (d-C 6 )a1kyl-NH-S02-, phenyl-NH-SOa-, [(C^CeJalkyl-JzN-SO^, 
(C,-C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-do)heteroaryl-(C=0)-, (d-do)heterocyc!ic-(C=0)-, 
(C 3 -C 10 )cycloalkyl-(C=O)- f HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, (C 3 -do)cycloalkyl-0-(C=0)-, 
(C 1 -C 10 )heterocyclic-O-(C=O)-, (d-do)heteroaryl-0-(C=0)-, H 2 N-(C=0)-, 

30 (C 1 -C 6 )alkyl-NH-(C=0)-, (C 3 -C 10 )cycloalkyI-NH-(C=O)-, phenyl-NH-(C=0)-, 

(C 1 -C 10 )heterocyclic-NH»(C=O)-, (C 1 -C 10 )heteroaryl-NH-(C=O)-, [(d-C e )alkyl]z-N-(C=0)- f 
phenyl-[((C 1 -C 6 )aikyl)-N]-(C=0)-, (C 1 -C l0 )heteroaryl-[N-(C 1 -C 6 )alkyl]-(C=O)-, 
(C l -C 10 )heterocyclic-[((C 1 -C 6 )alkyl)-N]-(C=O)- l (Ca-CtoJcycloalkylKfCi-CeJalkyO-Nl^C^)-, 
hydroxy, R 16 -(C 1 -C 6 )aikoxy, perhalo(C 1 -C 6 )a!koxy, (C 3 -C 10 )cycloalkyl-O-, phenoxy, 

35 (d-doJheterocyclic-O-, (d-do)heteroaryl-O-, R 16 -(d-C 6 )aIkyl-(C==0)-0-, 

(C 3 -C 10 )cycloalkyl-(C=O)-O-, phenyl-(C=0)-0- f (d-do)heterocyclic-(C=0)-0-, 

(C 1 -C 10 )heterparyl-(C=O)-O-, -NO z , amino, R^C^CeJalkylamino, [(d-C 6 )alkyl] 2 -amino t 



BNSDOCID <WO 02072576A1_I_> 



WO 02/072576 PCT/IB02/00334 

31 



T 



forrrjamidyl, R 16 -(C 1 -C 6 )alkyl-(C=0)-NH- > (C 3 -C 10 )cycloalkyl-(C=O)-NH-, phenyl-(C=0)-NH-, 
R^^d-CeJalkyl-SOsNH-, (C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH-, 

(C-i-C-ioJheterocyclic-SOaNH- and (Ci-C^heteroaryl-SOaNH-; wherein each of the aforesaid 
phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 alternatives may optionally be independently 
5 substituted by one to four moieties independently selected from the group consisting of halo, 
R 16 -(C r C 6 )alkyl, (C 2 -C 6 )alkenyi, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )alkyl, (C 3 -C 10 )cycloalkyl, 
phenyl, benzyl, (d-do)heterocyclic, (d-do)heteroaryl, (d-C 6 )a!kyl-S0 2 -, formyl, -CN, 
R 16 -(d-C 6 )alkyl-(C=0)-, (C 3 -C 10 )cycloalky!-(C=O)-, phenyl-(C=0)-, 

(C 1 -C 10 )heterocyclic-(C=O)-, (C 1 -C 10 )heteroaryl-(C=O)-, HO-(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, 
10 (C 3 -C 10 )cycloalkyl-O-(C=O)-, (Ci-C 10 )heterocyclic-O-(C=O)- f (d-do)heteroaryl-0-(C=0)-, 
H 2 N-l(C=0)-, R 16 -(d-C 6 )alkyl-NH-(C=0)-, (C 3 -do)cycloa!ky1-NH-(C=0)- f phenyl-NH-(C=Oh 
(d-Cio)heterocyclic-NH-(C=0)-, (C 1 -C 10 )heteroaryl-NH-(C=O)-, [(d-C 6 )aikyl] 2 -N-(C=0)-, 
phenjyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, hydroxy, R -(d-C 6 )a!koxy, perhalo(d-C 6 )alkoxy, 
(C 3 -C 10 )cycloalkyl-O-, phenoxy, (d-do)heterocyclic-O-, (d-Cio)heteroaryl-O-, 
1 5 R 16 .(p 1 -C 6 )alkyl-(C=0)-0-, (C 3 -do)cycloalkyKC=0)-0-, phenyl-(C=0)-0-, 

(C 1 -(|: 1 o)heterocycnc-(C=0)-0-, (d-do)heteroaryl-(C==0)-0-, -NO z , amino, 

R^-tp^^alkylamino, [(d-CeJalkylk-amino, formamidyl, R 16 -(d-C 6 )alkyl-(C=0)-NH-, 
(C 3 -q<L 0 )cyc\oa\ky\-(C=O)-NH- t phenyl-(C=0)-NH-, (d-do)heterocydic-(C=0)-NH-, 
(d-Q^Jheteroaryl-^OJ-NH-, R 16 -(C 1 -C 6 )alky!-(C=0)-[((C 1 -C 6 )alkyl)-N]-, 
20 phenyi-(C=0)-[(C 1 -C 6 )alkyl-N]- l R 16 -(d-C 6 )alkyl-S0 2 NH-, (C 3 -do)cycloa!kyl-S0 2 NH-, 
phenyi-S0 2 NH-, (d-do)heterocyclic-S0 2 NH- and (d-do)heteroaryl-S0 2 NH-; and wherein 
each (of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or 
two 'radicals independently selected from halo, (d-CeJalkyl, (d-C6)alkoxy, amino, 
(C^deJalkylamino and [(d-C 6 )alkyl] 2 -amino. Other embodiments of the present invention 
25 include those compounds of formula I (and 1(b)) wherein R 5 is said R 14 -(CHR 15 ) P -, p is 1-6; 
and Ip 14 is as defined above, in combination with each of the aforementioned R 1 and R 2 
embodiments. 

Another preferred embodiment of the present invention is that group of compounds of 
formijla I (and 1(b)) wherein R 5 is R 14 -(CHR 15 ) P -, p is 1-6; and R 14 is selected from the group 

30 consisting of hydrogen, (d-C 6 )aIkyl, (C 2 -C 6 )alkenyl, (C 3 -C 10 )cycloalkyl, phenyl, 
(d-C^heterocyclic, (C 1 -C 10 )heteroaryi, HO-(C=0)-, (d-C 6 )a1kyl-0-(C=0)-, H 2 N-(C=0)-, 
(d-C6)alkyi-NH-(C=0)-, phenyl-NH-(C=0)-, (d-C 10 )heterocyclic-NH-(C=O)-, 

[(C r Q 6 )alkyl] 2 -N-(C=0)-, phenyK((d-C 6 )alkyl)-N]-(C=0)-, hydroxy, R 16 -(d-C 6 )alkoxy, 
phenoxy, amino, R 16 -(d-C6)alkylamino, [(C 1 -C 6 )alkyl] 2 -amino, R 16 -(d-C 6 )alkyl-(C=0)-NH-; 

35 wherejin each of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 substituents 
may Optionally be independently substituted by one to four moieties independently selected 
from !the group consisting of halo, R 16 -(d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, 
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perhalo(C 1 -C 6 )alkyl, (d-dJalkyl-SOa-, formyl, -CN, R 16 -(C 1 -C 6 )a|kyi-(C=OK HO-(C=0)-, 
(C 1 -C 6 )alkyl-0-(C=0)- I H 2 N-(C=0)-, R 1 ^(C r C 6 )alkyl-NH-(C=0)-, [(d-C 6 )alkyl];rN-(C=0)-, 
hydroxy, R 16 -(d-C 6 )alkoxy, perhalo(C r C 6 )alkoxy, R 16 -(C 1 -C 6 )alkyl-(C=0)-0- > amino, 
R 16 -(C 1 »C 6 )alkylamino, [(d-C 6 )alkyl] 2 -amino, formamidyl, R 16 -(C 1 -C B )alkyl-(C=0)-NH-. 
5 R 16 -(C 1 -C 6 )alkyl»(C=0)-[((C 1 -C 6 )alkyl)-N]- and R 16 -(d-C 6 )alkyl-S0 2 NH-; 

each R 15 is independently selected from the group consisting of hydrogen, halo, 
(CVC 6 )alkyl, (C 2 -C 6 )alkenyl, perhalo(d-C 6 )alkyl, HO-(C=0)-, (C 1 -C 6 )a!kyl-0-(C=0)-, 
H 2 N-(C=OK (C^CeJalkyl-NH-^Oh [(d-C 6 )alkyl] 2 -N-(C=0)-, hydroxy, (d-C 6 )alkoxy, 
perhalotC^CeJalkoxy, amino, (d-C6)aiky!amino, [(d-CeJalkyJJz-amino, formamidyl and 
10 (C 1 -C 6 )alkyl-(C=0)-NH-; wherein no more than two of said R 15 groups may be other than 
hydrogen; and 

each R 16 is independently selected^from the group consisting of hydrogen, halo, 
(d-Ce)alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )alkyl, HO-(C=OK 
(d-C 6 )alkyI-0-(C=0)- f H 2 N-(C=Oh (d-C 6 )alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0>-, 

15 hydroxy, (C 1 -C 6 )alkoxy, perhalo(d-C 6 )alkoxy, (C 1 -C 6 )alkyl-(C=0)-O-, -N0 2> amino, 
(d-C 6 )alky!amino, [(d-C 6 )alkyl] 2 -amino, formamidyl and (d-C 6 )alkyl-(C=0)-NH-. 

Other embodiments of the present invention include that group of compounds of 
formula I (and 1(b)) wherein R 5 is said R 14 -(CHR 15 ) P -, p is 1-6; and R t4 , R 15 and R 16 are as 
defined above, in combination with each of the aforementioned R 1 and R 2 embodiments. 

20 A more preferred embodiment of the present invention are those group of compounds 

of formula I (and 1(b)) wherein R 5 is R 14 -(CHR 15 ) P -, p is 1-6; and R 14 is selected from the group 
consisting of hydrogen, (C 2 -C 4 )alkenyl, (d-do)heterocyclic, HO-(C=0)-, 
(C 1 -C 3 )alkyl-0-(C=0)-, H 2 N-(C=0)-, (C^CaJalkyi-NH-fCMD)-, hydroxy, (d-C 3 )alkoxy, amino, 
(d-CaJalkylamino, and [(d-C 2 )alkyl] 2 -amino; and each R 15 is independently selected from the 

25 group consisting of hydrogen, (d-C 6 )alkyl, hydroxy, (d-C 3 )alkoxy, perhalo(d)alkoxy, amino, 
(C r C 2 )aikylamino, [(C 1 -C 2 )alkyl] 2 -amino, formamidyl and (C 1 -C 6 )alkyl-(C=0)-NH-; wherein no 
more than two of said R 15 groups may be other than hydrogen. 

Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(b), l(d), 1(g)) wherein R 6 is hydrogen. Other embodiments of the present invention 

30 include those compounds of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R 6 is hydrogen, in 
combination with each of the aforementioned 1(a) R 4 embodiments, 1(b) R 5 embodiments or 
with each of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero. Other embodiments of the 

35 present invention include those compounds of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R 6 is 
R 9 -B-(CH 2 ) n - and n is zero, in combination with each of the aforementioned 1(a) R 4 
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embodiments, 1(b) R 5 embodiments or with each of the aforementioned R 1 and R 2 
embodiments. 

I Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is an integer from one to six, more 
5 preferably from one to five. Other embodiments of the present invention include those 

compounds of formula I (and J(a), 1(b), 1(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is an integer 

l 

fronl one to six, more preferably from one to five, in combination with each of the 
aforementioned 1(a) R 4 embodiments, 1(b) R 5 embodiments or with each of the 

aforementioned R 1 and R 2 embodiments. 

i 

10 i Another preferred embodiment of the present invention is that group of compounds of 

formula I (and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is zero; B is a bond and R 9 is 
selected from the group consisting of hydrogen, -CF 3l -C=N, (CrC^heteroaryl, 
(Ci-Cio)heterocyclic or (C 3 -C 10 )cycloalkyl; wherein each of the aforesaid (CVC^heteroaryl, 
(C-rCioJheterocyclic and (C 3 -C 10 )cycloalkyl may optionally be substituted by one to three 

15 moie|ties independently selected from the group consisting of halo, (C 1 -C 6 )alkyl, 
(C 2 -0 6 )alkenyl, (C A -Cs)a\kyny\ t perhalo(GrC 6 )alkyl, hydroxy, (CVC 6 )alkoxy, 
perhalofd-C^alkoxy, (d-Ce^lkyl-S-, (C 1 -C 6 )aiky!-S0 2 -, (d-C 6 )alky!-NH-S0 2 -, -N0 2 , amino, 
(d^e/alkylamino, [(d-C 6 )alkyl] 2 -amino, (d-C 6 )alkyI-S0 2 -NH-, (C 1 -C 6 )alkyl-(C=0)-NH- l 
(d-QeJalkyl^C^J-KtC^CeJalkyO-N]-, -CN, (d-C 6 )alkyl-(C=0)~, HO-(C=Oh 

20 (C 1 -Q 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, (C n -C 6 )alkyl-NH-(C=OK [(d-d)alkyl] 2 -N-(C=0)- and 
(Ci-d 6 )alkyf-(C=0)-0-. Other embodiments of the present invention include those 
comp ounds of formula I (and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero; B is 
a bond and R 9 is as defined above, in combination with each of the aforementioned 1(a) R 4 
embodiments, 1(b) R 5 embodiments or with each of the aforementioned R 1 and R 2 

25 embodiments. 

i 

i Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is zero; B is -(C=0)-NR 10 -, -(R 10 -N)-, 
-<R 10 -N)-SO 2 -, -(R 10 -N)-(C=O)-, >C=0, ~0-(C=0)-, -S0 2 -(NR 10 )-, -(R 10 -N)-(C=OMNR 11 )-; and 
I R 9 is selected from the group consisting of hydrogen, (C 3 -C 10 )cycloalkyl or phenyl; 
30 wherein the aforesaid phenyl and (C 3 -C 10 )cycioalkyl may optionally be substituted by one to 
three 1 moieties independently selected from the group consisting of halo, (d-C 6 )alkyl, 
(C 2 -Ce)alkenyl, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )alkyl, hydroxy, (d-C 6 )alkoxy, 

perhalo(C 1 -C 6 )alkoxy, (d-C 6 )alkyl-S- f (d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, 

i 

(C^CeJalkylamino, [(d-C 6 )alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, (C 1 -C 6 )alkyl~(C=0)-NH-, 
35 (C 1 -C^)alkyl-(C=0)-tN(C r C 6 )alkylK -CN, - (C 1 -C 6 )alkyl-(C=0)-, HO-(C=0)-, 

(C 1 -Ci)alkyl-0-(C=0)-, H 2 N(C=0)- (C 1 -C 6 )alkyl-NH-(C=0)- l [(d-C 6 )alkyl] 2 -N-(C=0)- and 
(C 1 -ci)alkyl-(C=0)-0-. Other embodiments of the present invention include those 
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compounds of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero; B is 
-(C=O)-NR 10 - f -(R 10 ~N)-, -(R 10 -N)-SO 2 -, -(R 10 -N)~(C=O)-, >0=O, -0-(C=0)-, -S0 2 -(NR 10 )-, 
-(R 10 -N)-(C=0)-(NR 11 )-; and R 9 is as defined above, in combination with each of the 
aforementioned !(a) R 4 embodiments, i(b) R 5 embodiments or with each of the 
5 aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
(and I (a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is zero; B is a bond; R 9 is R 13 - 
(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; R 12 is hydrogen or methyl; and R 13 is selected 
from the group consisting of hydrogen, (C-rC 6 )alkyl t (C n -C 6 )alkoxy, phenyl, (C r C 10 )heteroaryl, 

1 0 (d-do)heterocyclic, (C 3 -C 10 )cycloalkyl, amino, (d-C 6 )a!kylamino, [(d-C 6 )alkyl] 2 amino, 
(d-C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, (C^CeJalkyl-SOz-IN-Cd-CeJalkyl]-, 

phenyl-S0 2 -[N-(d-C 6 )alkyl]- f hydroxy, (d-Ce^lkoxy, perhalo(d-C6)alkoxy, phenoxy, 
(d-do)heteroaryl-O-, (d-do)heterocydic-O-, (C 3 -do)cycloalkyf-0-, (d-C 6 )a(kyl-S-, 
(Cn-CeJalkyl-SCV, (d-Ce^ikyl-NH-SCV, -N0 2 , amino, (C r C 6 )alkylamino, 

1 5 [(d-C 6 )alkyl] 2 -amino, (d-C 6 )a!kyl-S0 2 -NH-, (C 1 -C 6 )alkyl-(C=0)-NH-, 

(C 1 -C 6 )alkyl-(C=0)-IN(C 1 -C 6 )alkyl]-, phenyl-(C=0)-NH-, phenyKC=Q)-[N-(C r C 6 )alkyl]-, -CN, 
(C^CeJalkyKC^O)-, phenyl-(C=0)-, (d-C 10 )heteroaryl-(C=O)-, (C 1 -C 10 )heterocyclic-(C=O)- f 
(d-do)cydoalkyl-(C=0)-, (d-C 10 )heteroaryl-NH-(C=O)-, (d-do)heterocyc!ic-NH-(C=0)-, 
(C 3 -do)cycloalkyl-NH-(C=0)- f HO-(C=0)-, (d-C6)alkyl-0-(C=0)-, H 2 N(C=0)-, 

20 (d-C 6 )alkyl-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

phenyl-[N-((C 1 -C 6 )alkyl)]-(C=OV, (d-C 6 )alkyl-(C=0)-0- and phenyl-(C=0)-O-. Other 
embodiments of the present invention include those compounds of formula I (and l(a), l(b), 
K<*). Kg)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero; B is a bond; R 9 is R 13 -(R 12 CH) m -; m is 1-6; 
R 10 is hydrogen or methyl; R 12 is hydrogen or methyl; and R 13 is as defined above, in 

25 combination with each of the aforementioned l(a) R 4 embodiments, l(b) R 5 embodiments or 
with each of the aforementioned R 1 and R 2 embodiments. 

Another preferred embodiment of the present invention is that group of compounds of 
formula I (and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is zero; B is -(C=0)-NR 10 -, 
-(R 10 -Nh >C=O f -0-(C=0)-, -(R 10 -N)-(C=O)- or -(R 10 -N)-(C=OMNR 11 )-; R 9 is R 13 -(R 12 CH) m -; 

30 m is 1-6; R 10 is hydrogen or methyl; R 12 is hydrogen or methyl; and R 13 is selected from the 
group consisting of hydrogen, (d-OOalkyl, (d-C 6 )alkoxy, phenyl, (C r C 10 )heteroaryl, 
(d-do)beterocyclic, (C 3 -C 10 )cycloalkyl, amino, (C T -C 6 )a)ky]amino, f(Ct-C 6 )alkyl] 2 amino, 
(d-C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, (d-C 6 )alkyl-S0 2 -[N-(d-C 6 )alkyl]-, 

phenyl-S0 2 -[N-(C 1 -C 6 )alkyl]-, hydroxy, (d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, phenoxy, 

35 (d-do)heteroaryl-O-, (d-C 10 )heterocyclic-0- f (C 3 -C 10 )cycloalkyl-O-, (d-C 6 )alkyl-S-, 
(d : C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (d-C 6 )alkylamino, 
- [(C^^alkyllz-amino, (d-C 6 )alkyl-S0 2 -NH- (d-C 6 )alkyl-(C=0)-NH- 
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(C r C 6 )alkyl-(C=0)-[N(C r C 6 )alkyl]-, phenyl-(C=0)-NH- f phenyl-(C=0)-tN-(C 1 -C 6 )alkyl]- J -CN, 
(C r fc 6 )alkyl-(C=0)- t phenyl-(C=0)-, (C r C 10 )heteroaryl-(C=O)-, (d^io)heterocydic-(C=0)-, 
(C 3 -C 10 )cycloalkyl-(C=O)-, (C 1 -C 10 )heteroary!-NH-(C=O)- l (C r C 10 )heterocyclic-NH-(C=O)- f 
(C 3 -C 10 )cyc!oalkyl-NH-(C=O)- f HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, 
5 (C r C 6 )alkyl-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

phenyl-[N-((C 1 -C 6 )alkyl)]-(C=0)- f (C 1 -C 6 )alkyl-(C=0)-0- and phenyl-(C=0)-0-. Other 
embodiments of the present invention "include those compounds of formula I (and l(a), l(b), 
Kd), : Kg)) wherein R 6 is R 9 -B-(CH 2 ) n - and n is zero; B is -(C=0)-NR 10 -, -(R 10 -N)-, 
-(R 1< f-N)-S0 2 -, -(R 10 -N)-(C=O)- l >C=0, -0-(C=0)-, -S0 2 -(NR 10 )-, -(R 10 -N)-(C=O)-(NR 11 )-; and 

10 R 9 is R 13 -(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; R 12 is hydrogen or methyl; and R 13 
is defined above, in combination with each of the aforementioned l(a) R 4 embodiments, 
!(b) j* 5 embodiments or with each of the aforementioned R 1 and R 2 embodiments. 

1 Another embodiment of the present invention is that group of compounds of formula I 
(and f(a), 1(b), 1(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, more 

15 preferably one to five, more preferably one to three; B is a bond, and R 9 is selected from the 
groujD consisting of optionally substituted phenyl, (C 1 -C 10 )heterocyclic, (Ct-C^heteroaryl and 
(C 3 -C 10 )cycloalkyl; wherein each of the aforesaid R 9 phenyl, (d-Cio)heteroaryl, 
(CrCioJheterocyclic and (C 3 -C 10 )cycloalkyl substituents may optionally be substituted by one 
to fcjur moieties independently selected from the group consisting of halo, (d-Ce)alkyl, 

20 (C 2 -C 6 )alkenyl, (C^CeJalkynyl, perhalo(d-C 6 )alkyl, phenyl, (d-do)heteroaryl, 
(d-Cio)heterocyclic, (C 3 -do)cycloalkyl, hydroxy, (C^CeJalkoxy, perhalo(C 1 -C 6 )alkoxy, 
phehoxy, (d-Cio)heteroaryl-O-, (d-Cio)heterocyclic-O-, (C 3 -C 10 )cycloalkyl-0-, 
(d-^alkyl-S-, (d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 - f -N0 2 , amino, (CrCeJalkylamino, 
[(C r C 6 )alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH , (C 1 -C 6 )alkyl-(C=0)-NH-, 

25 (d-G 6 )aikyl-(C=0)-[((d-C 6 )alkyl)-N]-, phenyl-(C=0)-NH-, phenyHC=0)-[((d-C 6 )alkyl)-N]-, 
-CN, (d-C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-do)heteroar^-(C==0)-, 

(d-(iio)heterocyclic-(C=0)-, (C 3 -C 10 )cycloalkyl-(C=O)', HO(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, 
H 2 N(p=0)- (d-C 6 )alkyl-NH-(C=Oh [(d-C 6 )alky!] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 
phenyl-[((d-C 6 )alkyl)-NHC=0)-, (d-C 10 )heteroaryl-NH-(C=0)-, 

30 (C 1 -C| 1 o)heterocyclic-NH-(C=0)-, (C 3 ~do)cycloalkyl-NH-(C=0)-, (d-C 6 )alkyl-(C=0)-0- and 
phenyi-(C=0)-0. Other embodiments of the present invention include those compounds of 
formijila I (and l(a), l(b), l(d), l(g))wherein R 6 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, 
morej preferably one to five, more preferably one to three; B is a bond, and R 9 is as described 
above, in combination with each of the aforementioned l(a) R 4 embodiments, l(b) R 5 

35 embodiments or with each of the aforementioned R 1 and R 2 embodiments.. 

: Another embodiment of the present invention is that group of compounds of formula I 
(and l(a), l(b), 1(d)* 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, more 
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preferably one to five, more preferably one to three; B is -(C=O)-(R 10 -N)- t -(R 10 -N)-, 
-SO 2 -(R 10 -N)-, -(R 10 -NMC=O)-(NR 11 )- or -(R 10 -N)-(C=O)-O-; and R 9 is selected from the 
group consisting of optionally substituted phenyl, (C-rC^heterocyclic, (Ci-Ciojheteroaryl and 
(C 3 -C 10 )cycloalkyl; wherein each of the aforesaid R 9 phenyl, (d-C 10 )heteroaryl, 
5 (Ci-C-icOheterocyclic and (C 3 -C 10 )cyc!oalkyl substituents may optionally be substituted by one 
to four moieties independently selected from the group consisting of halo, (C t -Ce)alkyl, 
(C 2 -C 6 )alkenyl, (C 2 -C 6 )alkyny1, perhalo(C 1 -C 6 )alkyl, phenyl, (C 1 -C 10 )heteroaryl, 
(Ci-Cio^eterocyclic, (C 3 -C 10 )cycloalkyl, hydroxy, (C 1 -C 6 )alkoxy, perhalo^-CeJalkoxy, 
phenoxy, (C^C^heteroaryl-O-, (d-C 10 )heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, 

10 (C^CeJalkyl-S-, (Ci-CeJalkyl-SOsr, (Ct-CeJalkyl-NH-SCV, -N0 2 , amino, (d-C 6 )alkylamino, 
[(Ct-CeJalkylk-amino, (d-C 6 )alkyl-S0 2 -NH-, (d-C 6 )alkyl-(C=0)-NH-, 

(C 1 -C 6 )alkyl-(C=0)-[((C 1 -C 6 )alky!)-N]- l phenyl-(C=0)-NH-, phenyKC=OH((C 1 -C 5 )alkyl)-N]-, 
-CN, (d-C6)alkyl-(C=OK pheny!-(C=OK (C l -C 10 )heteroaryl-(C=0)-, 

(C 1 -C 10 )heterocyciic-(C=OK (C 3 -C n0 )cycloalkyl-(C=O)-, HO-(C=OK (C^CeJalkyl-O^C^O)-, 

1 5 H 2 N(C=0>- (d-CeJalkyl-NH^C^K [(d-C 6 )alkyl] 2 -N-(C=Oh phenyl-NH-(C=OK 
phenyl-[((C r C 6 )alkyl)-N]-(C=0)-, (C 1 -C 10 )heteroaryl-NH-(C=0)-, 
(C 1 -C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycloalkyl-NH-(C=O)-, (C 1 -C 6 )alkyl-(C=0)-0- and 
phenyl-(C=0)-CK Other embodiments of the present invention include those compounds of 
formula I (and I(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n s n is an integer from one to six, 

20 more preferably one to five, more preferably one to three; B is -(C=O)-(R 10 -N)-, -(R 10 -N)-, 
-SO 2 -(R 10 -N)-, -(R 10 -NHC=OMNR 11 )- or -(R 10 -N)-(C=O)-O-; and R 9 is as described above, in 
combination with each of the aforementioned l(a) R 4 embodiments, l(b) R 5 embodiments or 
with each of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 

25 (and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is an integer from one to six, more 
preferably one to five, more preferably one to three; B is a bond, and R 9 is R 13 -(R 12 CH) m -; m is 
1-6; R 10 is hydrogen or methyl; each R 12 is independently selected from the groups consisting 
of hydrogen or methyl; and R 13 is selected from the group consisting of hydrogen, 
(Ci-CeJalkyl, (C^djalkoxy, phenyl, - {d-C 10 )heteroaryl, (CVC^heterocyclic, 

30 (C 3 -C 10 )cyc!oalkyl, hydroxy, (Ci-CeJalkoxy, perhalo^-CeJalkoxy, phenoxy, 
(C^C^heteroaryl-O-, (d-C^heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, (C 1 -C 6 )alkyl-S-, 
(C^dOalkyl-SOz-, (C 1 -0 6 )alkyl-NH-SO 2 -, -N0 2 , amino, (C 1 -C 6 )alkylamino, 
[(C^CeJalkylk-amino, (Cn-CeJalkyl-SO^NH-, (C 1 -C 6 )alkyl-(C=0)-NH- f 

(C 1 -C 6 )alkyl-(C=OH((C l -C 6 )alkyl)-N]- f phenyl-(0=O)-NH-, phenyHC^MKC^eJalkylJ-N]-, 

35 (O^CeJalkyl-SOz-NH-, phenyl-S0 2 -NH-, (C l «C 6 )alkyl-S0 2 -[((C 1 -C 6 )alkyl)-N]- f 

phenyl-S0 2 -[((d-C 6 )alkyl)-N]-, -CN, (OrC 6 )alkyl-(C=0)-, phenyl-(C=0)-, 

(C^C^heteroaryKCO)-, (C 1 -C 10 )heterocyclic-(C=O>-, (C 3 -C 10 )cycloalkyl-(C=O)-, 
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(Cj-C 10 )heteroaryl-NH-(C=O)-, (d-do)heterocyclic-NH-(C=0)-, 
(C^C 10 )cycloalkyl-NH-(C=O)-, HO-(C=0)- t (d-C 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, 
(C^-C 6 )alkyl-NH-(C==0)-, [(C 1 -C 6 )aIkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 

phenyl-KCCn-CeJafkylJ-NJ^C^O)-, (d-C 6 }alkyl-(C=0)-0- and phenyl-(C=0)-O-. Other 
5 embodiments of the present invention include those compounds of formula I (and l(a), l(c), 
He). K0. and K h )) wherein R 6 is R 9 -B-(CH 2 ) n -; n Is an integer from one to six, more preferably 
one to five, more preferably one to three; B is -(C=OMR 10 -N)-, -(R 10 -N)- f -SO 2 -(R 10 -N)-, 
-(R' 0 -N)-(C=O)-(NR 11 )- or -(R 10 -N)-(C=0)-O; R 9 is R 13 -(R 12 CH) m -; m is 1-6; R 10 is hydrogen 
or (methyl; each R 12 is independently selected from the groups consisting of hydrogen or 
10 mejhyl; and R 13 is as described above, in combination with each of the aforementioned l(a) R 4 
embodiments, I(b) R 5 embodiments or with each of the aforementioned R 1 and R 2 
embodiments. 

i Another preferred embodiment of the present invention is that group of compounds of 
formula I (and l(a), l(b), l(d), 1(g)) wherein R 6 is R 9 -B-(CH 2 ) n -; n is an interger from one to six; 

15 B is} -(C=O)-NR 10 - f -(R 10 -N)-, >C=O f -0-(C=0)-, -(R 10 -N)-(C=O)- or -(R 10 >N)-(C=O)-(NR 11 )-; 
R 9 is R 13 -(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; R 12 is hydrogen or methyl; and R 13 is 
selejcted from the group consisting of hydrogen, (d-d)alkyl, (Ci-C 6 )aIkoxy, phenyl, 
(d-do)heteroaryl, (d-do)heterocyclic, (C 3 -Ci 0 )cycloalkyl, amino, (d-C 6 )alkyIamino, 
[(C 1T C 6 )aikyI] 2 amino, (d-C 6 )alkyl-S0 2 -NH- f phenyl-S0 2 -NH-, 

20 (C 1 -C 6 )alkyl-S0 2 -[N-(C 1 -C 6 )alkyl]-, phenyl-S0 2 -[N-(d-C 6 )alkyl]-, hydroxy, (C 1 -C 6 )alkoxy, 
perhjalo(d-C 6 )a!koxy, phenoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, 
(C 3 -C 10 )cycloalkyl-O-, (d-C 6 )a!kyl-S-, (d-d)alkyl-S0 2 -, (C 1 -C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, 
(Cn-CeJalkylamino, [(C 1 -C 6 )alkyQ 2 -amino, (d-C 6 )alkyl-S0 2 -NH-. (C 1 -C 6 )alkyl-(C=0)-NH- 1 
(C 1 -C 6 )a!ky]-(C=0)-[N(C l -C 6 )aJkyl]- t phenyl-(C=0)-NH-, phenyl-(C=0)-[N-(C 1 -C 6 )alkyl]-. -CN, 

25 (d-C^alkyKC^K phenyl-(C=0)-, (d-do)heteroaryl-(C=0)- f (d-do)heterocyclic-(C=0)- r 
(C 3 -Cio)cyctoalkyl-(C=0)-, (d-do)heteroai^l-NH-(C=0)-, (d-do)heterocyclic-NH-(C=0)-, 
(C 3 -Cio)cycloalkyl-NH-(C=0)-, HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N(C=OK 
(d-Q 6 )alkyi-NH-(C=OK [(d-C6)alkyl] 2 -N-(C=0)-, . phenyl-NH-(C=0)-, 

pheriyl-[N-((d-C 6 )alky])]-(C=0)-, (d-C 6 )alkyl-(C=0)-0- and phenyl-(C=OK>-. Other 

30 embodiments of the present invention include those compounds of formula I (and l(a), l(b), 
Kd), ((g)) wherein R 6 is R 9 -B-(CH 2 )„- and n is 1-6; B is -(C=0)-NR 10 -, -(R 10 -N)-, -(R 10 -N)~SO 2 -, 
-(R 10 Jn)-(C=O)-, >C=O f -0-(C=0)-, -S0 2 -(NR 10 )-, -(R 10 -N)-(C=OMNR 11 )-; and R 9 is R 13 - 
(R 12 CH) m -; m is 1-6; R 10 is hydrogen or methyl; R 12 is hydrogen or methyl; and R 13 is as 
defined above, in combination with each of the aforementioned l(a) R 4 embodiments, l(b) R 5 

35 embpdiments or with each of the aforementioned R 1 and R 2 embodiments. 

An embodiment of the present invention is that group of compounds of formula I 

i 

wherein s is an integer from zero to four and each R is independently selected from the 
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group consisting of halo, (d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )a!kynyl, perhalo(d-C 6 )aikyl, 
phenyl, (d-Cio)heteroaryl, (d-dcOheterocyclic, (C 3 -C 10 )cycloalkyl, hydroxy, (d-C 6 )aIkoxy, 
perhalo(d-C 6 )alkoxy, phenoxy, (d-do)heteroaryl-O-, (d-C 10 )heterocyclic-O-, 
<C 3 -C 10 )cycloalkyl-O-, (d-C 6 )alkyi-S-, (d-C 6 )alkyl-S0 2 -, (d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, 
5 (d-CeJalkylamlno, [(d-C 6 )alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, (d-C 6 )alkyl-(C=0)-NH-, 
(d-CeJalkyl^C^O^KCC^CeJalkyO-N]-, phenyl-(C=0)-NH- r phenyI-(C=OM((d-C 6 )alkyJ)-N}-, - 
CN, (d-C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-do)heteroaryI-(C=0)-, (d-do)heterocyclic- 
(C=OK (C 3 -C 10 )cycloalkyl-(C=O)-, HO-(C=Oh (C 1 -C 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, 
{d-C 6 )alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0)- f phenyl-NH-(C=Oh 

1 0 phenyl-[((d-C 6 )alkyl)-N]-(C=0)-, (d-do)heteroaryl-NH-(C=0)-, 
(C 1 -C 10 )heterocyclic-NH-(C=O)- J (C 3 -d 0 )cycloalkyl-NH-(C=O)- and (C 1 -C 6 )alkyl-{C=0>-0-. 
Other embodiments of the present invention include those compounds of formula I (and l(a), 
l(b), l(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in combination with each of the 
aforementioned R 6 embodiments, R 7 embodiments, R 4 embodiments, R 5 embodiments or 

15 with each of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s is an integer from zero to four and each R 3 is independently selected from the 
group consisting of halo, -CN, (d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl and 
perha!o(d-C 6 )alkyl. Other embodiments of the present invention include those compounds of 

20 formula I (and l(a), l(b), I(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in 
combination with each of the aforementioned R 6 embodiments, R 7 embodiments, R 4 
embodiments, R 5 embodiments or with each of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s is an integer from zero to four and zero, one or two of R 3 are independently 

25 selected from the group consisting of halo, (d-C 6 )alkyl, perhalo(Ct-C 6 )alkyl, hydroxy, 
(d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, amino, (d-C 6 )alkylamino, [(d-C 6 )alkyl] 2 -amino, -CN, 
and H 2 N(C=0)-. Other embodiments of the present invention include those compounds of 
formula I (and l(a), l(b), l(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in 
combination with each of the aforementioned R 6 embodiments, R 7 embodiments, R 4 

30 embodiments, R 5 embodiments or with each of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s is an integer from zero to four and one of R 3 is selected from the group consisting 
of optionally substituted phenyl, (d-do)heteroaryl, (C r C 10 )heterocyclic and 
(C 3 -C 10 )cycloalkyl. Other embodiments of the present invention include those compounds of 

35 formula I (and l(a), l(b), l(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in 
combination with each of the aforementioned R 6 embodiments, R 7 embodiments, R 4 
embodiments, R 5 embodiments or with each of the aforementioned R 1 and R 2 embodiments. 
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( Another embodiment of the present invention is that group 'of compounds of formula i 
whqrein s is an integer from zero to four and one of R 3 is selected from the group consisting 
of j hydroxy, (C 1 -C 6 )alkoxy, perha\o(C- i -C 6 )e\koxy t phenoxy, (CVC^heteroaryl-O-, 

(C r C 10 )heterocyclic-O-, (C 3 -C 10 )cycloalkyl-O-, (CVC 6 )alkyl-S-, (d-CeJalkyl-SO^ and 

i 

5 (C r C 6 )alkyl-NH-S0 2 -. Other embodiments of the present invention include those compounds 
of formula l (and l(a), l(b), l(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in 
combination with each of the aforementioned R 6 embodiments, R 7 embodiments, R 4 

1 

embodiments, R 5 embodiments or with each of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
10 wherein s is an integer from zero to four and one of R 3 is selected from the group consisting 
of | amino, (C 1 -C 6 )alkylamino, [(C 1 -C 6 )alkyl] 2 -amino, (Ct-QOalkyl-SCVNH-, 

i 

(C 1 -C 6 )aIkyl-(C=0)-NH-, (C.-CeJalkyl-fC^OJ-KtC^CeJalkyO-N]-, phenyl-(C=0)-NH- and 
phertyl-(C=0)-[N-(C 1 -C 6 )alkyl]-. Other embodiments of the present invention include those 
compounds of formula I (and l(a), l(b), l(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined 
15 abo\|e in combination with each of the aforementioned R 6 embodiments, R 7 embodiments, R 4 
embodiments, R 5 embodiments or with each of the aforementioned R 1 and R 2 embodiments. 

i 

1 

! Another embodiment of the present invention is that group of compounds of formula I 
wheijein s is an integer from zero to four and one of R 3 is selected from the group consisting 
of , (C 1 -C 6 )alkyl-(C=OK pheny!-(C=0)-, (C 1 -C 10 )heteroaryl-(C=O)-, 

20 (C 1 -(| 1 o)heterocyciic-(C=0)-, (C 3 -C 10 )cycloalkyl-(C=0)- t (C 1 -C 10 )heteroaryl-NH-(C=O)-, (Cr- 
C 10 )l^eterocyclic-NH-(C=OK (C 3 -C 10 )cycloalkyl-NH-(C=O)-, HO-(C=0)- t 

(C r Q 6 )alkyKMC=0)-, H 2 N(C=0)- (C 1 -C 6 )alky!-NH-(C=0)-, [(C 1 -C 6 )a!kyl] 2 -N-(C=0)- f 
phenyl-NH-(C=0)-, phenyl-K^-C^alkyO-NHC^O)- and (C 1 -C 6 )alkyl-(C=0)-0-. Other 
embodiments of the present invention include those compounds of formula I (and l(a), !(b), 

25 l(c), {(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in combination with each of the 

1 

aforementioned R 6 embodiments, R 7 embodiments, R 4 embodiments, R 5 embodiments or 
with ^ach of the aforementioned R 1 and R 2 embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 



wherein s is an integer from zero to three and each R is independently selected from the 
30 groupj consisting of halo, (CVC 6 )alky), perhalo(C 1 -C 6 )alkyl, hydroxy, (Ci-CeJalkoxy, 
perhqlo(Ci-C 6 )alkoxy, -N0 2) amino, (C^CeJalkylamino, [(C 1 -C 6 )alkyl] 2 -amino, -CN, and 
H 2 N((p=0)-. Other embodiments of the present invention include those compounds of formula 
I (and l(a), l(b), )(c), l(d), l(e), l(f) and 1(g)) wherein R 3 is as defined above in combination with 
each I of the aforementioned R 6 embodiments, R 7 embodiments, R 4 embodiments, R 5 
35 emboidiments or with each of the aforementioned R 1 and R 2 embodiments. 

Preferred compounds of the present invention is that group of compounds of formula I 
wherejin s is an integer from zero to two and each R 3 is independently selected from the group 
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consisting of halo, (CVCeJafkyl, perhalofCt-CeJalkyl, (d-CeJafkoxy, perhalofCrCeJalkoxy and 
-CN. Other embodiments of the present invention include those compounds of formula I (and 
1(a), 1(b), 1(c), 1(d), 1(e), 1(f) and 1(g)) wherein R 3 is as defined above in combination with each 
of the aforementioned R 6 embodiments, R 7 embodiments, R 4 embodiments, R 5 embodiments 
5 or with each of the aforementioned R 1 and R 2 embodiments. 

More preferred compounds of the present invention is that group of compounds of 
formula I wherein s is an integer from zero to three and each R 3 is independently selected 
from the group consisting of fluoro, chloro and methyl. Other embodiments of the present 
invention include those compounds of formula I (and l(a), l(b), l(c), l(d), l(e), l(f) and 1(g)) 
10 wherein R 3 is as defined above in combination with each of the aforementioned R 6 
embodiments, R 7 embodiments, R 4 embodiments, R 5 embodiments or with each of the 
aforementioned R 1 and R 2 embodiments. 

Examples of specific preferred compounds of the formula I are the following: 

1 ,3-Dimethyl-5-(2-pyridin-3-y/-5-m-tolyl-1 H-imidazol-4-yl)-1 ,3-dihydro-benzoimidazol- 

1 5 2-one; 

1,3-Diethyl-5-(2-piperidin-4-yl-5-m4olyl-3H-imidazol-4-yl)-1,3-dihydro-benzoimidazol- 

2-one; 

1-lsobutyl-3-methyl-5-(2~piperidin-4-yl-5-m4olyl-3H-imidazol-4-yl)-1,3-dihydro- 
benzoimidazol-2-one; 

20 1 -lsopropyl-3-methyl-5-(5-phenyl-2-pyrimidin-5-yl-1 H-imidazol-4-yl)-1 ,3-dihydro- 

benzoimidazol-2-one; 

N-[5-(1 -lsobuty!-3-methyf-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-4-m-tolyl-1 H- 
imidazol-2-yl]-acetamide; 

N-{5-(4-Fluoro-phenyl)-4-[3-methyl-2-oxo-1-(tetrahydro-furan-3-yl)-2,3-dihydro-1 H- 
25 benzoimidazol-5-yl]-1H-imidazol-2-yl}-acetamide; 

[4-(1 -lsopropyl-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-1 H- 
imidazol-2-yl]-urea; 

1 ,3-Diethy!-5-(5-m-tolyl-1 H-imidazol-4-yl)-1 ,3-dihydro-benzoimidazol-2-one; 

1 -Cyclopentyl-3-methyl-5-(5-m-tolyM H-imidazol-4~yl)-1 ,3-dihydro-benzoimidazol-2- 

30 one; 

1-Methyl-5-(5-m-tolyl-1H-imidazol-4-yl)-1,3-dihydro-benzoimidazol-2-one; 

4- (4-Fluoro-phenyI)-5-(3-methyl-2-oxo-1-phenyl-2,3-dihydro-1H-benzoimidazol-5-yl)- 
1H-imidazole-2-carboxylic acid; 

5- (3-MethyI-2-oxo-1-phenyl-2,3Hjihydro-1H-benzoimidazol-5-yi)-4-m-tolyl-1H- 
35 imidazole-2-carboxyIic acid amide; 

1 -Ethyl-5-[5-(4-fluoro-phenyl)-2-pyridin-3-yl-1 H-imidazol-4-yl]-3-methyM ,3-dihydro- 
benzoimidazol-2-one; 
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1-Methyl-6-(2-pyrazin-2-yl-5-m-to 

i 

i 3-Methyl-1-phenyl-5-(2-pyrazin-2»yl-5-m-tolyl-1 H-imidazol-4-yl)-1 ,3-dihydro- 
berjzoimidazol-2-one; 

5 j 5-[5-(4-Fluoro-3-methyl-phenyl)-2»pyrazin-2-yl-1 H-imidazol-4-yl]-3-methyl-1 -phenyl- 

1 ,3-tdihydro-benzoimidazol-2-one; 

1 1 -(2-Chloro-phenyl)-3-methyl-5~(5-m-tolyl-3H-imidazo!-4-yl)-1 ,3-dihydro- 

i 

benzoimidazol-2-one; 

j 1 -(3,4-Dimethoxy-phenyl)-3-methyl-5-(5-m-tolyl-1 H-imidazol-4-yl)-1 ,3~dihydro 
10 benzoimidazol-2-one; 

! 1 -Cyclopentyl-5-(2-furan-3-yi-5-m-to!yM H-imidazo1-4-yl)-3-methyl-1 ,3-dihydro- 
benzoimidazol-2-one; and 

I 3-MethyM -phenyl-5-(4-nvtolyl-oxazol-5-yl)-1 ,3-dihydro-benzoimidazol-2-one. 
J Other specific benzoimidazolone compounds of formula I include the following: 
1 5 i 5-[5-(4-Ffuoro-phenyf)-2-pyrazin-2-yl-1 H-imidazol-4-yl]-1-isopropyl-3-methyl-1 ,3- 

dihydro-benzoimidazol-2-one; 

' 1 -lsopropyl-3-methyl-5-(2-pyrimidin-5-y!-5-m-toIyl-1 H-imidazoI-4-yl)-1 ,3-dihydro- 
benzoimidazol-2-one; 

1-(2-Chloro-phenyl)~3-methyl-5-(2-pyrazin-2-yl-5-m-tolyl-3H-imidazoI-4-yl)-1 I 3- 
20 dihyijro-benzoimidazol-2-one; 

I 5»(3-Methyl-2-oxo-1-phenyl-2,3-dihydro-1 H-benzoimidazol-5»yI)-4-m-tofyl-1 H- 
imidazole-2-carboxy!ic acid; 

1 1-(2-Chloro-phenyl)-3-methyl-5-(4-m-tolyl-oxazol-5-yl)-1,3-dihydro-benzoimidazol-2- 
one;| 

25 I 5-[5-(4-Fluoro-3-methyl-phenyl)-2-pyrimidin-5-yl-1H-imidazoM-yl]-3-methyl-1-phenyI- 

1 ,3-dihydro-benzoimidazol-2-one; 

, 4-[1-(2-Chloro-phenyI)-3-methyl-2-oxo-2,3-dihydro-1H-benzoimidazo!-5-yl]-5-(4- 
fluoro-3-methyl-phenyl)-1H-imidazoIe-2-carboxylic acid amide; 
! 5-(4-FluorcK3-methyl-phenylH-[1-(2-fluo^^ 
30 benzjoimidazo!-5-yI]-1 H-imidazoie-2-carboxylic acid amide; 

j (4-[1-(2-Chloro-phenyl)-3-methyl-2-oxo-2,3-dihydro-1H-benzoimidazol-5-yl]-5-m-tolyl- 
1 H-irbidazol-2-yI)-urea; 

! 1-(2-Chloro-4-methoxy-phenyl)-3-methyl-5-(2-pyrazin-2-yl-5-m-tolyl--1H-imidazol-4-yl)- 
1,3-dihydro-benzoimidazol-2-one; 
35 i 1 -(2-Chloro-4-methoxy-pheny])-5-[5-(4-fluoro-3-methyl-phenyl)-2-pyrazin»2-yl»1 H- 

imida|zol-4-yl]-3-methyl-1 ,3-dihydro-benzoimidazol-2-one; 
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5-[5-(4-Fluoro-3-methyl-phenyl)^ 
yl-1 ,3-dihydro-benzoimidazol-2-one; 

3- Methyl-5-(2-pyrazin-2-yl-5-m-tolyl-1 H-imidazol-4-yl)-1 -pyridin-3-yl-1 ,3-dihydro- 
benzoimidazol-2-one; 

5 4-(3-Methyl-2-oxo-1 -pyridin-3-yl-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyI-1 H- 

imidazole-2-carboxylic acid amide; 

4- (3~Methyl-2-oxo-1-pyridin-4-yl-2 t 3<lih^^ 
imidazole-2-carboxylic acid amide; 

4-(3-Methyl-2-oxo-1 -pyridin-2-yl-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-1 H- 
1 0 imidazole-2-carboxylic acid amide; 

4-[1-(2-Chloro-4-methoxy-phenyl)-3-methyI-2-oxo-2,3-dihydro-1 H-benzoimidazol-5- 
yl]-5-m-tolyl-1H-imidazole-2-carboxylic acid amide; 

4-[1-(2-Chloro-4-methoxy-phenyl)-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5- 
yl]-5-(4-fluoro-3~methyl-phenyl)-1 H-imidazole-2-carboxylic acid amide; 
15 5-(4-Fluoro-3-methyl-pheny!H-(3-methyl-2-oxo-1-o-toly1-2,3-dihydro-1H- 
benzoimidazol-5-yl)-1H-imidazole-2-carboxylic acid amide; 

4- [1-(2-Fluoro-4-methoxy-phenyl)-3-methyl-2-oxo2,3-dihydro1 H-benzoimidazol-5- 
yl]-5-m-tolyl-1H-imidazole-2-carboxylic acid amide; 

3-Methyl-1-phenyl-5-(4-m-tolyl4hiazol-5-yl)-13-dihydro-benzoimidazol-2-one; 
20 5-(5-Amino-3-m4olyl-1H-pyrazol-4-*yl)-3-methyl-1-phenyI-1,3-dihydro-benzoimidazol- 
2-one; 

5- (5-Amino-3-m-toIyl-1 H-pyrazol-4~yl)-1 -(2-chloro-phenyl)-3-methyI-1 ,3-dihydro- 
benzoimidazol-2-one; 

5-(5-Amino-3-m-tolyl-1H-pyrazoM-yl)^ 
25 benzoimidazol-2-one; 

3-Methyl-5-(2-methyM-m-to!yl-oxazoi-5-y^ 

one; 

3-Methyl-5-{2-methyl-4-m-tolyl^ 

one; 

30 1 ,3-Dimethyl-5-(5-methyl-3-pheny!-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzoimidazol-2-one; 

1 ,3-Dimethyi-5-(5-methyl-3-m-to!yl-1 H-pyrazol-4-yl)-1 f 3-dihydro-benzoimidazol-2-one; 

5-[3-(4-Ffuoro-phenyl)-5-methyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

1 r 3-Diethyl-5-(5-methyl-3-phenyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzoimidazol-2-one; 
35 1 ,3-Diethyl-5-(5-methyl-3-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzoimidazol-2-one; 

5-(5-Amino-3-m-tolyl-1 H-pyrazol-4-y!)-1 ,3-diethyM ,3-dihydro»benzoimidazol-2-one; 
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. 5-(1 -Acety!-5-methyl-3-m-tolyl-1 H-pyrazo!-4-y))-1 ,3-dimethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

j 5-(1 -Benzoyl-5-methyl~3-nvtolyM H-pyrazol-4-yi)-1 ,3-dimethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

5 j 5-(1 -Acety]-3-methyl-5-m-tolyl-1 H-pyrazo1-4-y1)-1 ,3-dimethyM ,3-dihydro- 

i 

benzoimidazol-2-one; 

! [4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-methyl-3-m-tolyl- 
pyrazol-1 -yl]-acetic acid tert-butyl ester; 

! [4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-methyl-5-m-tolyl- 
1 0 pyr^tzoM -yl]-acetic acid tert-butyl ester; 

5-(1 ,5-Dimethyl-3-m-tolyM H-pyrazol-4-yl)-1 ,3~dimethyM T 3-dihydro~benzoimidazol-2- 

one; 

i 

[4-(1 ,3-Dimethyl-2-oxcH2,3-dlhydrcM 
pyr4zol-1 -yl]-acetic acid; 
1 5 [4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-methyl-5-nn-tolyl- 

pyr^zoM -yl]-acetic acid; 

1 ,3-DimethyI-5~(3-n>totyl-1 H-pyrazol-4-yl)-1 r 3-dihydro-benzoimidazoI2-one; 

i 

5-[2-(1-Benzyl-piperidin-4-yl)-3-m-tolyl-1 H-pyrazol-4-y)]-1 ,3-diethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

20 [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidaz6l-5-y!)-5-m-tolyl-2H-pyrazol-1-yl]- 

acetic acid ethyl ester; _ 

5-[3-(3,4-Difluoro-phenyl)-5-methyl-1 H-pyrazol-4-yl]-1 ,3-diethy!-1 ,3-dihydro 
benzoimidazol-2-one; 

5-[3-(2,4-Difluoro-phenyl)-5-methy]-1 H-pyrazol-4-yl]-1 ,3-diethyl-1 ,3-dihydro 
25 benzoimidazol-2-one; 

' 5-[3-(3-Chloro-4-Huoro-pheny))-5-methyl-1 H-pyrazol-4-yl]-1 ,3-diethyM ,3-dihydro- 
ben£oimidazol-2-one; 

| 1 f 3-Diethyl-5-[3-(4-fluoro-phenyl)-5-methyl-1 H-pyrazol-4-yl]-1 ,3-dihydro 
benzoimidazol-2-one; 

30 | 1 ,3-Diethyl-5-(1 -methyl-3-m-tolyl-1 H-pyrazol-4-yl)~1 ,3-dihydrobenzoimidazol-2-one 

i 

1 ,3-Diethyf-5-(1-phenyI-5-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzotmidazo!-2-one; 
j 1 ,3-Diethyl-5-[1 -(4~methanesulfonyl-phenyf)-5-m-toiyi-1 H-pyrazol-4-yl]-1 , 3-dihydro- 
benzoimidazol-2-one; 

1 ,3-Diethyi-5-(3-m-toIyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzoimidazol2-one; 
35 | 1 ,3-DiethyJ-5-(2-pyridin-2-yl-3-m-to]yl-1 H-pyrazo!-4-yl)-1 ,3-dihydro-benzoimidazol-2- 

one{ 

3-Dimethyl-5-{3-phenyM H-pyrazol-4-yl)-1,3-dihydro-benzoimidazol-2-one; 
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3-Diethyl-5-(5-methylamino-3-m-tolyl-1 H-pyrazol-4-yl)-1,3-dihydro-benzoimidazol-2- 

one; 

3-Diethyl-5-(3-phenyM H-pyrazol-4-yl)-1 ,3-dihydro-benzoimidazoI-2-one; 
3-DiethyI-5-(1 -pyridin-4-y!-5-m-tolyI-1 H-pyrazoI-4-yl)-1 ,3-dihydro-benzoimidazol-2- 

5 one; 

3-D iethyl-5-(5-ethylam ino-3-pheny^ 

one; 

3-DiethyI-5-[5-(2-methoxy-ethylamino)-3-phenyl-1 H-pyrazol-4-yl]- 1 ,3-dihydro- 

benzoimidazol-2-one; 

10 [2-{1 -Benzyl-piperidin-4-yl)-3-phenyl-1 H-pyrazol-4-yl]-1 ,3-idimethyM ,3-dihydro- 

benzoimidazol-2-one; 

3-Dimethyl-5-[3-{3-morpholin-4^ 
dihydro-benzoimidazol-2-one; 

3-Dimethyl-5-[3-(2-morpholin-4-yl-ethyiamino)-5-^ 
1 5 benzotmidazol-2-one; 

[3-(3-Dimethylamino-propylamino)-5-m-to!yM H-pyrazo!-4-yl]-1 ,3-dimethyl-1 ,3- 
dihydro-benzormidazol-2-one; 

(5-Cyclohexylamino-3-phenyl-1 H-pyrazol-4-yl)-1 ,3-diethyM ,3-dihydro-benzoimidazol- 

2-one; 

20 3-Dimethyl-5-(3-phenyl-2-piperidin-4-yMH-pyra^ 
one; 

3-Diethyl-5-[5-(2-morpholin-4-yl-ethylamino)-3-phenyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

(3-AI!ylamino-5-phenyl-1 H-pyrazol-4-yl)-1 ,3-dimethyM ,3-dihydro-benzoimidazol-2- 

25 one; 

(5-Benzylamino-3-phenyl-1 H-pyrazol-4-yl)-1 ,3-dimethyl-1 f 3-dihydro-benzoimidazol-2- 

one; 

3-Dimethyl-5-[3-(3-morpholin-4-yl-propylamino)-5-m4olyl-1H-pyrazol-4-yl]-1,3- 
dihydro-benzormidazol-2-one; 
30 3-Dimethyl-5-[3-(2-morpholin-4-yl-ethylami^^ 
benzoimidazol-2-one; 

■ 

3-Dimethyl-5-[3-(3-morpholin-4-yl-propylamino)-5-phenyl-1H-pyrazol-4-yl]-1 ,3- 
dihydro-benzoimidazol-2-one; 

3-Dimethyl-5-[3-(2-morpholin-4-yl-ethyl^ 
35 benzoimidazol-2-one 

[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-2H-pyrazol-1 -yl]- 
N-ethyl-acetamide; 
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1 3-Dimethyl~5-(3-methylamino-5-^ 

on^; 

i 

j 3-Dimethyl-5-(3-methylamino-5-m^ 
onq; 

5 1 3-Diethyl-5-[5-phenyl-3-(2-piperidin-1 -yI-ethylamino)-1 H-pyrazol-4-yl]-1 ,3-dihydro- 

i 

ben|zoimidazol-2-one; 

i 

l [3-(3-Dimethylamino-propyIarnino)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3- 
dihydro-benzoimidazol-2-one; 

' 3-Diethyl-5-[1 -(2-hydroxy-ethy])-5-m-tolyl-1 H-pyrazo!-4-yl]-1 ,3-dihydro-benzoimidazol- 
10 2-oipe; 

i 5-[3-(2,2-Dimethoxy-ethylamino)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3-dihydro- 
benzoim idazol-2-one; 

| 5-[3-(3-Dimethylamino-propylamino)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-diethyM ,3- 
dihydro-benzoimidazol-2-one; 
1 5 ■ Diethyl-5-[2-(2-morpholiri'4-yl-ethyl)-3-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 

benzoimidazol-2-one; 

( (5-Benzylamino-3-m-tolyM H-pyrazol-4-yl)-1 ,3-diethyM ,3-dihydro-benzoimidazol-2- 
one^ 

> 1 ,3-Diethyl-5-[3-(2-morpholin-4-yhethylamino)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 

20 benzoimidazol-2-one; 

l 

, 1 ,3-Diethyl-5-[3-(2-piperidin-1-yl-ethylamino)-5-m-toly]-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

' [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-nn-tolyl-pyrazol-1-yl]- 
acetjc acid tert-butyl ester; 
25 i [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazoi-5-yi)-3-m-tolyl-pyrazol-1-yl]- 

acetjc acid; 

' [4-(1 ,3~Diethy]-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-toiyl-pyrazoM -yl]- 
aceti'p acid tert-butyl ester; 

! [4-(1 > 3-Diethyl-2-oxo-2 r 3-dihydro-1H-benzoimidazol-5-yl)-5-m-toiyl-pyrazol-1--yJ]-. 

30 acetic acid; 

i 

J 1 r 3-Diethyl-5-[1-(2-oxO"2~pyrrolidin-1-yl-ethyl)-5-m-tolyl-1 H-pyrazoi-4-yl]-1 ,3-dihydro- 
benzpimidazol-2-one; 

I 2-[4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H-benzoimi^^ 

p rop^l-acetam ide; 

i 

35 j 2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5--y])-5-m-tolyl-pyrazol-1-yl]-N- 

(2-etfjioxy-ethyl)-acetamide; 
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1 ,3-Diethyl-5-[1 -(2-oxo-2-piperidin-1 -yl-ethyl)-5-m-tolyl-1 H-pyrazo!-4-yl]-1 ,3-dihydro- 
benzoim idazol-2-one; 

2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazoi-5-yI)-3-m-tolyl-pyrazol-1 -y!]-N- 
ethyl-acetamide; 

5 2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1 -yl]-N- 

ethyl-acetamide; 

2-[4-(1 f 3-Diethyl-2-oxo-2, 3-dihydro-1 H-benzoimidazol-5-yl )-5-m-tolyI-pyrazoM -yl]-N- 
(2-methoxy-ethyl)-acetamide; 

5-(3-A!lylamino-5-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-diethyM ,3-dihydro-benzoimidazol-2- 

1 0 one; 

# 

[4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1 -yl]- 
acetic acid tert-butyl ester; 

[4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 ^ 
acetic acid tert-butyl ester; 
15 1 ,3-DiethyI-5-[1 -(2-morpholin-4-yl-2-oxo-ethyl)-5-m-tolyi-1 H-pyrazol-4-yl]-1 ,3-dihydro- 

benzoimidazol-2-one; 

[4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yI)-3-m4o1yl-pyrazol-1 -yl]- 
acetic acid; 

[4-(1,3-Dimethyl-2-oxo-23-dihydro-1H-benzoim!dazol-5-yl)~5-m4o!yI-pyrazol- 
20 acetic acid; 

5-(1 -Ailyi-3-m-tofyM H-pyrazol-4-yl)-1 ,3-diethyl-1 ,3-dihydro-benzoimidazoI-2-one; 
1 ,3-Diethyl-5-[1-(2-pyrrolidin-1-yl-ethyl)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dihydro 
benzoimidazol-2-one; 

1 ,3-Diethyl-5-[1 -(2-morpholin-4-yi-2-oxo-ethyl)-3-m-toIyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
25 benzoimidazol-2-one; 

5-(1 -Aliyl-5-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-diethyl-1 ,3-dihydro-benzoimidazol-2-one 

1 ,3-CHethyl-5-{1 -[2-(2-methoxy-ethylamino)-ethyl]-5-m-tolyl-1 H-pyrazol-4-yl}-1 ,3- 
dihydro-benzoimidazol-2~one; 

2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoim]dazo!-5-yl)-3-m-tolyi-pyrazol-1 -yl]-N- 
30 (2-methoxy-ethyl)-acetamide; 

1 ,3-Diethyl-5-[1 -(2-etby)amino-ethyl)-5-m-toJyM H-pyrazol-4-yl]-1 ,3~dibydro- 
benzoim idazoi-2-on e; 

5-[3-(3-Diethylamino-propylamino)-5-m-tolyl-1 H-pyrazol-4-yi]-1 ,3-diethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

35 5-[3-(3-Dimethylamino-propylamino)-5-phenyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3- 

dihydro-benzoimidazol-2-one; 
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1 ,3-Diethyl-5-{1 -[2-(4-methyl-piperazin-1 -yl)-2-oxo-ethyl]-3-m-tolyl-1 H-pyrazol-4-yl}- 
1 ,3-jdihydro-ben2oimidazol-2-one; 

j 1 ^-Dimethyl-S-fl -(2-morpho!in-4-y!-2-oxo-ethyl)-3-m-tolyl-1 H-pyrazol-4-yl]-1 ,3- 
dihydro-benzoimidazol-2-one; 
5 | 1 f 3-Dimethyl-5-[3-(2-pyrrolidin-1 -yl-ethylamino)-5-m-tolyM H-pyrazol-4-yl]-1 ,3- 

dihyjdro-benzoimidazol-2-one; 

5-[3-(3-Diethylamino-propylamino)-5-phenyl-1 H-pyrazol-4-yi]-1 ,3-diethyl-1 ,3-dihydro- 

benzotm idazol-2-one; 

I 

5-[3-(2-Dimethyiamino-ethylamino)-5-phenyl-1 H-pyrazol-4-yl]-1 ,3-diethyM ,3-dihydro 
10 benzoimidazol-2-one; 

1 4-([4-(1 ,3-Diethyl-2-oxo-2,3-dihydro1 H-benzoimidazol-5-yi)-3-m-toly!-pyrazol-1 -y!]- 
aceiyl)-piperazine-1-carboxylic acid tert-butyl ester; 

| 2-[4-(1 t 3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-to!yl-pyrazol-1 -yl]-N- 
(3-dimethy)amino-propyl)-acetamide; 
1 5 i 2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1-yl]- 

ace^amide; 

1 ,3-Diethyl-5-[1 -(2-oxo-2-piperazin-1 -yI-ethyl)-3-m-toly!-1 H-pyrazol-4-yl]-1 ,3-dihydro- 

I 

benzoimidazol-2-one; 

1 5-[3-(2-Diethylamino-ethylamino)-5-phenyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3-dihydro- 
20 benzoimidazol-2-one; 

! 5-[3-(2-Diethylamino-ethylamino)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dimethyM ,3-dihydro- 
benzoimidazol-2-one; 

2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro1 H-benzoimidazoJ-5-yl)-3-m-tolyl-pyrazol-1 -yl]-N- 



(1 -ethyl-pyrroIidin-2-ylmethyl)- acetamide; 



25 [4-(1,3-Diethyl-2-oxo~2,3-dihydro-1H-benzoimidazol-5-yl)-3-phenyl-pyrazol-1-yl]- 
acetic acid; 

2-[4-(1 3-Diethyl-2-oxo-2,3-dihydro-1H4}enzoimidazo 



I 



(2-dimethylamino-ethyl)-acetamide; 



2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazo!-5-yl)-3-phenyl-pyrazol-1 -yl]-N- 
30 (2-d<methylamino-ethyl)-acetamide; 

I 1 ,3-Diethyl-5-(1 -[2-(2-methoxy-ethylamino)-ethyl]-3-m-tolyl-1 H-pyrazol-4-yl)-1 ,3- 
dihydro-benzoimidazol-2-one; 

I 1 ,3-Diethyl-5-[5-phenyl-3-(2-pyrrolidin~1 -y!-ethylamino)-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
ben^oimidazol-2-one; 

35 - 5-[3-(2-Dimethylamino~ethylamino)-5-m-tolyl-1 H-pyrazol-4-yi]-1 ,3-diethyM ,3-dihydro- 

benzjoimidazol-2-one; 

i 
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N-(1 -BenzyI-pyrrolidin-3-yl)-2-[4-(1 ,3-diethyI-2-oxo-2,3-dihydro-1 Hbenzoimidazol-5- 
yl)-3-m-tolyl-pyrazol-1-yl]-acetamide; 

1 t 3-Diethyl-5-[1 -(2-oxo-2-piperazin-1 -yl-ethyl)-3-phenyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

5 N-(1 -BenzyI-pyrrolidin-3-yI)-2-[4-(1 ,3-diethyl-2-oxo-2,3-dihydro-1 Hbenzoimidazol-5- 

y!)-3-phenyl-pyrazoM-yl]-acetamide; 

5-t3«(3~Diethylamino-propylamino)-5-phenyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3- 
dihydro-benzoimidazol-2-one; 

5-[3-(3-Diethylamino-propy!amino)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3- 
1 0 dihydro-benzoimidazol-2-one; 

5-{1-[2-(3-Amino-pyrrolidin-1 -yl)-2-oxo-ethyl]-3-m-tolyl-1 H-pyrazol-4-yl}-1 ,3-diethyl- 
1 ,3-dihydro-benzoimidazol-2-one; 

5-(1-Allyl-3-phenyM H-pyrazol-4-yl)-1 ,3-diethyl-1 ,3-dihydro-benzoimidazo1-2-one; 
1 ,3-Diethyl-5-[1-(2-morpholin-4-yl-ethyl)-3-phenyl-1 H-pyrazoi-4-yl]-1 ,3-dihydro- 
1 5 benzoimidazol-2-one; 

2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazo!-5-yl)-3-phenyl-pyrazoM -yl]-N- 
pyrrolidin-3-yl-acetamide; 

1 l 3-Diethyl-5-[1-(2-morphofin-4-yl-ethyJ)-3-m-tolyM H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; and 
20 5-[1 -(2-Dimethylamino-ethyI)-3-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-diethyl-1 ,3-dihydro- 

benzoimidazol-2-one. 

The present invention also includes isotopically-labelled compounds, which are 
identical to those recited in Formula I, but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
25 number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, fluorine and chlorine, such as 2 H, 3 H, 13 C, 14 C, 15 N, 1s O, 17 0, 31 P, 32 P, "s, 18 F, 
and 36 CI, respectively. Compounds of the present invention, prodrugs thereof, and 
pharmaceutical^ acceptable salts of said compounds or of said prodrugs which contain the 
30 aforementioned isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically-labelled compounds of the present invention, for example 
those into which radioactive isotopes such as 3 H and 14 C are incorporated, are useful in drug 
and/or substrate tissue distribution assays. Tritiated, i.e., 3 H, and carbon-14, i.e., 14 C, 
isotopes are particularly preferred for their ease of preparation and detectability. Further, 
35 substitution with heavier isotopes such as deuterium, i.e., 2 H, can afford certain therapeutic 
advantages resulting from greater metabolic stability, for example increased in vivo half-life or 
reduced dosage requirements and, hence, may be preferred in some circumstances. 
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Isotopically labelled compounds of Formula I of this invention and prodrugs thereof can 
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the 
Examples and Preparations below, by substituting a readily available isotopically labelled 
reacjent for a non-isotopically labelled reagent. 
5 ( The compounds of Formula I or a pharmaceutical^ acceptable salt thereof can be 

used in the manufacture of a medicament for the prophylactic or therapeutic treatment of any 
disease state in a human, or other mammal, which is exacerbated or caused by excessive or 
unr4gulated cytokine production by such mammars cells, such as but not limited to 

i 

monocytes and/or macrophages. 
10 J Compounds of Formula (I) are capable of inhibiting proinflammatory cytokines, such 

as ltL-1 , lL-6, IL-8, and TNF and are therefore of use in therapy. IL-I, IL-6, IL-8 and TNF affect 
a w?de variety of cells and tissues and these cytokines, as well as other leukocyte-derived 

cytokines, are important and critical inflammatory mediators of a wide variety of disease 

i 

states and conditions. The inhibition of these pro-inflammatory cytokines is of benefit in 

15 controlling, reducing and alleviating many of these disease states. 

i Accordingly, the present invention provides a method of treating a cytokine mediated 
disease which comprises administering an effective cytokine-interfering amount of a 
compound of Formula (I) or a pharmaceutical^ acceptable salt thereof. 

Certain compounds of Formula (I) are capable of inhibiting inducible pro-inflammatory 

20 proteins, such as COX-2, also referred to by many other names such as prostaglandin 
endc^peroxide synthase-2 (PGHS-2) and are therefore of use in therapy. These 
proinflammatory lipid mediators of the cyclooxygenase (COX) pathway are produced by the 
inducible COX-2 enzyme. Regulation, therefore of COX-2 which is responsible for these 



products derived from arachidonic acid, such as prostaglandins, affect a wide variety of cells 
25 and (tissues. Expression ^of COX-1 is not effected by compounds of Formula (I). This 
selective inhibition of COX-2 is accepted as alleviating or sparing ulcerogenic liability 
associated with inhibition of COX-1 thereby inhibiting prostoglandins essential for 
cytojjrotective effects. Thus inhibition of these pro-inflammatory mediators is of benefit in 
controlling, reducing and alleviating many of these disease states. Most notably these 
30 inflammatory mediators, in particular prostaglandins, have been implicated in pain, such as in 
the sensitization of pain receptors, or edema. This aspect of pain management, therefore, 
includes treatment of neuromuscular pain, headache, cancer pain, and arthritis pain. 
Compounds of Formula (I), or a pharmaceutical^ acceptable salt thereof, are of use in 
therapy in a human, or other mammal, by inhibition of the synthesis of the COX-2 enzyme. 
35 i Accordingly, the present invention provides a method of inhibiting the synthesis of 

COX^-2 which comprises administering an effective amount of a compound of Formula (I) or a 
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pharmaceutical^ acceptable salt thereof. The present invention also provides for a method of 
treatment in a human, or other mammal, by inhibition of the synthesis of the COX-2 enzyme. 

In particular, compounds of Formula (I) or a pharmaceutical^ acceptable salt thereof 
are of use in the therapy of any disease state in a human, or other mammal, which is 
5 exacerbated by or caused by excessive or unregulated IL-1, lL-8 or TNF production by such 
mammal's cells, such as, but not limited to, monocytes and/or macrophages. 

Accordingly, in another aspect, this invention relates to a method of inhibiting the 
production of IL-1 in a mammal in need thereof which comprises administering to said 
mammal an effective amount of a compound of Formula (I) or a pharmaceutical^ acceptable 
1 0 salt thereof. 

There are many disease states in which excessive or unregulated IL-1 production is 
implicated in exacerbating and/or causing the disease. These include rheumatoid arthritis, 
osteoarthritis, meningitis, ischemic and hemorrhagic stroke, neurotrauma/closed head injury, 
stroke, endotoxemia and/or toxic shock syndrome, other acute or chronic inflammatory 

15 disease states such as the inflammatory reaction induced by endotoxin or inflammatory bowel 
disease, tuberculosis, atherosclerosis, muscle degeneration, multiple sclerosis, cachexia, 
bone resorption, psoriatic arthritis, Reiter*s syndrome, rheumatoid arthritis, gout, traumatic 
arthritis, rubella arthritis and acute synovitis. Recent evidence also links IL-1 activity to 
diabetes, pancreatic p cells disease, and Alzheimer's disease. 

20 Use of a p38 inhibitor for the treatment of p38 mediated disease states, can include, 

but is not limited to neurodegenerative diseases, such as Alzheimer's disease, Parkinson's 
disease and multiple sclerosis, etc.. In a further aspect, this invention relates to a method of 
inhibiting the production of TNF in a mammal in need thereof which comprises administering 
to said mammal an effective amount of a compound of Formula (I) or a pharmaceutical^ 

25 acceptable salt thereof. 

, Excessive or unregulated TNF production has been implicated in mediating or 
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic shock, endotoxic 
shock, gram negative sepsis, toxic shock syndrome, adult respiratory distress syndrome, 

30 stroke, cerebral malaria, chronic obstructive pulmonary disease, chronic pulmonary 
inflammatory disease, silicosis, pulmonary sarcoisosis, bone resorption diseases, such as 
osteoporosis, cardiac, brain and renal reperfusion injury, graft vs. host reaction, allograft 
rejections, fever and myalgias due to infection, such as influenza, brain infections including 
encephalitis (including HIV-induced forms), cerebral malaria, meningitis, ischemic and 

35 hemorrhagic stroke, cachexia secondary to infection or malignancy, cachexia secondary to 
acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS related complex), keloid 
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formation, scar tissue formation, inflammatory bowel disease, Crohn's disease, ulcerative 
col|tis and pyresis. 

i Compounds of Formula (I) are also useful in the treatment of viral infections, where 
sucjh viruses are sensitive to upregulation by TNF or will elicit TNF production in vivo. The 
5 viruses contemplated for treatment herein are those that produce TNF as a result of infection, 

or those which are sensitive to inhibition, such as by decreased replication, directly or 

i 

indirectly, by the TNF inhibiting-compounds of Formula (I). Such viruses include, but are not 
limited to HI\M, HIV-2 and HIV-3, Cytomegalovirus (CMV), Influenza, adenovirus and the 
Herpes group of viruses, such as but not limited to. Herpes Zoster and Herpes Simplex. 

10 Accordingly, in a further aspect, this invention relates to a method of treating a mammal 
afflicted with a human immunodeficiency virus (HIV) which comprises administering to such 
rnarhmal an effective TNF inhibiting amount of a compound of Formula (I) or a 
pharmaceutical^ acceptable salt thereof. 

' Compounds of Formula (I) may also be used in association with the veterinary 

15 treatment of mammals, other than in humans, in need of inhibition of TNF production. TNF 
mediated diseases for treatment, in animals include disease states such as those noted 
abo^e, but in particular viral infections. Examples of such viruses include, but are not limited' 
to, lentivirus infections such as, equine infectious anaemia virus, caprine arthritis virus, visna 
viru$, or maedi virus or retrovirus infections, such as but not limited to feline 

20 immunodeficiency virus (FIV), bovine immunodeficiency virus, or canine immunodeficiency 
virus) or other retroviral infections. 

The compounds of Formula (I) may also be used topically in the treatment of topical 
disease states mediated by or exacerbated by excessive cytokine production, such as by IL- I 
or TNF respectively, such as inflamed joints, eczema, contact dermatitis psoriasis and other 

25 inflammatory skin conditions such as sunburn; inflammatory eye conditions including 
conjunctivitis; pyresis, pain and other conditions associated with inflammation. Periodontal 

disease has also been implicated in cytokine production, both topically and systemically. 

i 

Hende, the use of compounds of Formula (I) to control the inflammation associated with 
cytokjine production in such peroral diseases such as gingivitis and periodontitis is another 
30 aspect of the present invention. 

! Compounds of Formula (I) have also been shown to inhibit the production of IL-8 

i 

(lnterjeukin-8, NAP). Accordingly, in a further aspect, this invention relates to a method of 
inhibiting the production of IL-8 in a mammal in need thereof which comprises administering, 
to sajd mamma) an effective amount of a compound of Formula (J) or a pharmaceutical 
35 acceptable salt thereof. 

There are many disease states in which excessive or unregulated IL-8 production is 

Jmplidated in exacerbating and/or causing the disease. These diseases are characterized by 

t 
i 

i 
i 
i 

i 
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massive neutrophil infiltration such as, psoriasis, inflammatory bowel disease, asthma, 
cardiac and renal reperfusion injury, adult respiratory distress syndrome, thrombosis and 
glomerulonephritis. All of these diseases are associated with increased IL-8 production which 
is responsible for the chemotaxis of neutrophils into the inflammatory site. In contrast to other 
5 inflammatory cytokines (IL-1, TNF, and IL-6), IL-8 has the unique property of promoting 
neutrophil chemotaxis and activation. Therefore, the inhibition of IL-8 production would lead to 
a direct reduction in the neutrophil infiltration. 

The compounds of Formula (I) are administered in an amount sufficient to inhibit a 
cytokine, in particular IL-1, IL-6, IL-8 or TNF, production such that it is regulated down to 
10 normal levels, or in some cases to subnormal levels, so as to ameliorate or prevent the 
disease state. Abnormal levels of IL-1, IL-6, IL-8 or TNF, for instance in the context of the 
present invention, constitute: (i) levels of free (not cell bound) IL-1, IL-6, IL-8 or TNF greater 
than or equal to 1 picogram per ml; (ii) any cell associated IL-1, IL-6, IL-8 or TNF; or (iii) the 
presence of IL-1, IL-6, IL-8 or TNF mRNA above basal levels in cells or tissues in which IL-1, 
15 IL-6, IL-8 or TNF, respectively, is produced. 

The discovery that the compounds of Formula (I) are inhibitors of cytokines, 
specifically IL-1. IL-6, IL-8 and TNF is based upon the effects of the compounds of Formula (I) 
on the production of the IL- 1, IL-8 and TNF in in vitro assays which are described herein. 

As used herein, the term "inhibiting the production of IL-1 (IL-6, IL-8 or TNF)" refers 

20 to: 

a) a decrease of excessive in vivo levels of the cytokine (IL-1, IL-6, IL-8 or TNF) in a 
human to normal or sub-normal levels by inhibition of the in vivo release of the cytokine by all 
cells, including but not limited to monocytes or macrophages; 

b) a down regulation, at the genomic level, of excessive in vivo levels of the cytokine 
25 (IL- 1 , IL-6, IL-8 or TNF) in a human to normal or sub-normal levels; 

c) a down regulation, by inhibition of the direct synthesis of the cytokine (IL-1, IL-6, 
IL-8 or TNF) as a postranslational event to normal or sub-normal levels; or 

d) a down regulation, at the translational level, of excessive in vivo levels of the 
cytokine (IL-1, IL-6, IL-8 or TNF) in a human to normal or sub-normal levels. 

30 As used herein, the term "TNF mediated disease or disease state" refers to any and 

all disease states in which TNF plays a role, either by production of TNF itself, or by TNF 
causing another monokine to be released, such as but not limited to IL- 1, IL-6 or IL-8. A 
disease state in which, for instance, IL-1 is a major component, and whose production or 
action, is exacerbated or secreted in response to TNF, would therefore be considered a 

35 disease state mediated by TNF. 

As used herein, the term "cytokine" refers to any secreted polypeptide that affects the 
functions of cells and is a ^molecule which modulates interactions between cells in the 
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imrhune, inflammatory or hematopoietic response. A cytokine includes, but is not limited to, 
monokines and lymphokines, regardless of which cells produce them. For instance, a 
monokine is referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
5 natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone 
majrrow stromal cells, epideral keratinocytes and B-lymphocytes. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples of cytokines include, but are not 
limited to lnterleukin-1 (IL-1), lnterleukin-6 (IL-6), lnterleukin-8 (IL-8), Tumor Necrosis 

i 

i 

Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-P). 
10 I As used herein, the term "cytokine interfering" or "cytokine suppressive amount" 

refers to an effective amount of a compound of Formula (I) which w;M cause a decrease in the 
in vf/Vo levels of the cytokine to normal or sub-normal levels, when given to a patient for the 
treatment of a disease state which is exacerbated by, or caused by, excessive or unregulated 
cytokine production. 

15 As used herein, the cytokine referred to in the phrase "inhibition of a cytokine for use 

in tile treatment of a HIV-infected human" is a cytokine which is implicated in (a) the initiation 
an d/or maintenance of T cell activation and/or activated T cell-mediated HIV gene expression 

i 

and'/or replication and/or (b) any cytokine-mediated disease associated problem such as 
cachexia or muscle degeneration. 
20 | As TNF-p (also known as lymphotoxin) has close structural homology with TNF-a 

(also known as cachectin) and since each induces similar biologic responses and binds to the 
sanrie cellular receptor, both TNF-a and TNF-p are inhibited by the compounds of the present 
invention and thus are herein referred to collectively as "TNF" unless specifically delineated 
otherwise. 

25 A relatively new member of the MAP kinase family, alternatively termed CSBP, p38 or 

RK,'has been identified by several laboratories [See Lee et al., Nature , Vol. 300, n(72), 739- 
7461(1994)]. Activation of this protein kinase via dual phosphorylation has been observed in 
different cell systems upon stimulation by a wide spectrum of stimuli, such as 
physicochemical stress and treatment with lipopolysaccharide or proinflammatory cytokines 

30 sucl^ as interleukin-1 and tumor necrosis factor. The cytokine biosynthesis inhibitors of the 
present invention, compounds of Formula (I), have been detemined to be potent and selective 
inhibitors of CSBP/p38/RK kinase activity. These innibitors are of aid in determining the 
signaling pathways involvement in inflammatory responses. In particular, a definitive signal 
transduction pathway can be prescribed to the action of lipopolysaccharide in cytokine 

35 production in macrophages. In add)t\on to those diseases already noted herein, treatment of 

i 

strode, neurotrauma/CNS head injury, cardiac, brain and renal reperfusion injury, thrombosis, 
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glomerulonephritis, diabetes and pancreatic p cells, multiple sclerosis, muscle degeneration, 

eczema, psoriasis, sunburn, and conjunctivitis are also included. 

Cytokine inhibitors of the present invention were tested in a number of animal models 

for anti-inflammatory activity. Model systems were chosen that were relatively insensitive to 
5 cyclooxygenase inhibitors in order to reveal the unique activities of cytokine suppressive 

agents. Inhibitors of the present invention exhibited significant activity in many such in vivo 

studies. Specifically, compounds of the present invention demonstrated effectiveness in the 

collagen-induced arthritis model and inhibition of TNF production in the endotoxic shock 

model. In the latter study, the reduction in plasma level of TNF correlated with survival and 
10 protection from endotoxic shock related mortality. Compounds of the present invention also 

demonstrated effectiveness in inhibiting bone resorption in a rat fetal long bone organ culture 

system. Griswold et al. a (1988) Arthritis Rheum . 31:1406-1412; Badger, et a!., (1989) Circ. 

Shock 27, 51-61, Votta et al., (1994) in vitro. Bone 15, 533-538; Lee et al., (1993.). B Ann. N. 

Y. Acad. ScL 696, 149-170. 
15 It is also recognized that both IL-6 and 1L-8 are produced during rhinovirus (HRV) 

infections and contribute to the pathogenesis of common cold and exacerbation of asthma 

associated with HRV infection (Turner et al., (1998), Clin. Infec. Pis. . Vol. 26, p. 840; Teren et 

al. (1997), Am. J. Respir. Crit. Care Med! . Vol. 155, p. 1362; Grunberg et al. (1997), Am. J. 

Respir. Crit. Care Med. . Vol. 156, p. 609 and Zhu et al., J. Clin. Invest. (1996), Vol. 97, p 421). 
20 It has also been demonstrated in vitro that infection of pulmonary epithelial cells with HRV 

results in production of IL-6 and IL-8 (Subauste et al., J. Clin. Invest. (1995), Vol. 96, p. 549). 

Epithelial cells represent the primary site of infection of HRV. Therefore, another aspect of 

the present invention is a method of treatment to reduce inflammation associated with a 

rhinovirus infection, not necessarily a direct effect of the virus itself. 
25 Another aspect of the present invention involve the novel use of these p38/cytokine 

inhibitors for the treatment of chronic inflammatory or proliferative or angiogenic diseases, 

which are caused by excessive, or inappropriate angiogenesis. 

Chronic diseases which have an inappropriate angiogenic component are various 

ocular neovasularizations, such as diabetic retinopathy and macular degeneration. Other 
30 chronic diseases which have an excessive or increased proliferation of vasculature are tumor 

growth and metastasis, atherosclerosis and certain arthritic conditions. Therefore, cytokine 

inhibitors will be of utility in the blocking of the angiogenic component of these disease states. 
The term "excessive or increased proliferation of vasculature inappropriate 

angiogenesis" as used herein includes, but is not limited to, diseases which are characterized 
35 by hemangiomas and ocular diseases. 
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I The term "inappropriate angiogenesis" as used herein includes, but is not limited to, 
disjeases which are characterized by vesicle proliferation with accompanying tissue 
proliferation, such as occurs in cancer, metastasis, arthritis and atherosclerosis. 

i Accordingly, the present invention provides a method of treating an ERK/MAP kinase, 
5 preferably a p38 kinase, mediated disease In a mammal in need thereof, preferably a human, 
which comprises administering to said mammal, an effective amount of a compound of 
Formula (I) or a pharmaceutically acceptable salt thereof. 

* Preferred p38 mediated diseases for treatment include, but are not limited to, arthritis, 
psoriatic arthritis, Reiter*s syndrome, rheumatoid arthritis, gout, traumatic arthritis, rubella 
10 arteritis and acute synovitis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other 
arthritic conditions, sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock 
syridrome, Alzheimer's disease, stroke, ischemic and hemorrhagic stroke, 
heurotrauma/closed head injury, asthma, adult respiratory distress syndrome, chronic 
obstructive pulmonary disease, cerebral malaria, meningitis, chronic pulmonary inflammatory 
1 5 disease, silicosis, pulmonary sarcostosis, bone resorption disease, osteoporosis, restenosis, 
carcliac and renal reperfusion injury, brain and renal reperfusion injury, chronic renal failure, 
thrombosis, glomeruiaronephritis, diabetes, diabetic retinopathy, macular degeneration, graft 
vs. host reaction, allograft rejection, inflammatory bowel disease, Crohn's disease, ulcerative 
colitis, neurodegenerative disease, multiple sclerosis, muscle degeneration, diabetic 
20 retinopathy, macular degeneration, tumor growth and metastasis, angiogenic disease, 
rhinovirus infection, peroral disease, such as gingivitis and periodontitis, eczema, contact 
dermatitis, psoriasis, sunburn, and conjunctivitis. 

' The term "treating", as used herein, refers to reversing, alleviating, inhibiting the 
progress of, or preventing the disorder or condition to which such term applies, or one or more 
25 symptoms of such disorder or condition. The term "treatment", as used herein, refers to the act 
of treating, as "treating" is defined immediately above. 

| This invention also encompasses pharmaceutical compositions for the treatment of a 

condition selected from the group consisting of arthritis, psoriatic arthritis, Reiter's syndrome, 

■ 

rheumatoid arthritis, gout, traumatic arthritis, rubella arthritis and acute synovitis, rheumatoid 

30 spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic shock, 

i 

endotoxic shock, gram negative sepsis, toxic shock syndrome, Alzheimer's disease, stroke, 
ischemic and hemorrhagic stroke, neurotrauma/closed head injury, asthma, adult respiratory 
distress syndrome, chronic obstructive pulmonary disease, cerebral malaria, chronic 
pulnjonary inflammatory disease, cerebral malaria, meningitis, chronic pulmonary 

i 

35 inflammatory disease, silicosis, pulmonary sarcostosis, bone resorption disease, 
osteoporosis, restenosis, cardiac and renal reperfusion injury, brain and renal reperfusion 
injur^, chronic renal failure, thrombosis, glomeruiaronephritis, diabetes, diabetic retinopathy, 
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macular degeneration, graft vs. host reaction, allograft rejection, inflammatory bowel disease, 
Crohn's disease, ulcerative colitis, neurodegenerative disease, multiple sclerosis, muscle 
degeneration, diabetic retinopathy, macular degeneration, tumor growth and metastasis, 
angiogenic disease, rhinovirus infection, peroral disease, such as gingivitis and periodontitis, 
5 eczema, contact dermititis, psoriasis, sunburn, and conjunctivitis in a mammal, including a 
human, comprising an amount of a compound of formula I effective in such treatment and a 
pharmaceuticaliy acceptable carrier. 

This invention also encompasses pharmaceutical compositions for the treatment of a 
condition which can be treated by the inhibition of ERK/MAP kinase in a mammal, including a 

10 human, comprising an amount of a compound of formula I effective in such treatment and a 
pharmaceuticaliy acceptable carrier. 

This invention also encompasses pharmaceutical compositions for the treatment of a 
condition which can be treated by the inhibition of p38 kinase in a mammal, including a 
human, comprising an amount of a compound of formula I effective in such treatment and a 

1 5 pharmaceuticaliy acceptable carrier. 

This invention also encompasses pharmaceutical compositions containing prodrugs of 
compounds of the formula I. This invention also encompasses methods of treating or 
preventing disorders that can be treated or prevented by the inhibition of ERK/MAP comprising 
administering prodrugs of compounds of the formula I. Compounds of formula I having free 

20 amino, amido, hydroxy or carboxylic groups can be converted into prodrugs. Prodrugs include 
compounds wherein an amino acid residue, or a polypeptide chain of two or more (e.g., two, 
three or four) amino acid residues which are covalently joined through peptide bonds to free 
amino, hydroxy or carboxylic acid groups of compounds of formula I. The amino acid residues 
include the 20 naturally occurring amino acids commonly designated by three letter symbols 

25 and also include, 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine, 
norvalin, beta-alanine, gamma-aminobutyric acid, citrulline, homocysteine, homoserine, 
ornithine and methionine sulfone. Prodrugs also include compounds wherein carbonates, 
carbamates, amides and alkyl esters which are covalently bonded to the above substituents of 
formula I through the carbonyl carbon prodrug sidechain. 

30 The invention also encompasses sustained release compositions. 

One of ordinary skill in the art will appreciate that the compounds of the invention are 
useful in treating a diverse array of diseases. One of ordinary skill in the art will also 
appreciate that when using the compounds of the invention in the treatment of a specific 
disease that the compounds of the invention may be combined with various existing 

35 therapeutic agents used for that disease. 

For the treatment of rheumatoid arthritis, the compounds of the invention may be 
combined with agents such as TNF-oc inhibitors such as anti-TNF monoclonal antibodies 



BNSDOCID. <WO 02072576A1J_> 



WO 02/072576 PCT/IB02/00334 



(such as Remicade, CDP-870 and D 2 E 7 ) and TNF receptor immunoglobulin molecules (such 
as Enbrel®), COX-2 inhibitors (such as celecoxib , rofecoxib, valdecoxib and etoricoxib) low 
do^e methotrexate, lefunomide, hydroxychloroquine, d-penicillamine, auranofin or parenteral 
or bra! gold. 

5 j The compounds of the invention can also be used in combination with existing 

i 

therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in 
combination include standard non-steroidal anti-inflammatory agents (hereinafter NSAID's) 
sucjh as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen, 
ketpprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin, sulindac, 

10 apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors 
sucjh as celecoxib, valdecoxib, rofecoxib and etoricoxib, analgesics and intraarticular 
therapies such as corticosteroids and hyaluronic acids such as hyalgan and synvisc. 

The compounds of the present invention may also be used in combination with 
anticancer agents such as endostatin and angiostatin or cytotoxic drugs such as adriamycin, 

15 daUnomycin, cis-platinum, etoposide, taxol, taxotere and alkaloids, such as vincristine, and 
antimetabolites such as methotrexate. 

' The compounds of the present invention may also be used in combination with 
cardiovascular agents such as calcium channel blockers, lipid lowering agents such as 
statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin-2 receptor antagonists and platelet 

20 aggregation inhibitors. 

The compounds- of the present invention may also be used in combination with CNS 

i 

agejnts such as antidepressants (such as sertraline), anti-Parkinsonian drugs (such as 
deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors such as selegine and rasagiline, comP 
inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists, 
25 Nicotine agonists, Dopamine agonists and inhibitors of neuronal nitric oxide synthase), and 
anti-Alzheimer's drugs such as donepezil, tacrine, COX-2 inhibitors, propentofylline or 
metryfonate. 

! The compounds of the present invention may also be used in combination with 
osteoporosis agents such as raloxifene, droloxifene, lasofoxifene or fosomax and 

i 

30 imnjunosuppressant agents such as FK-506 and rapamycin. 

Detailed Description of the Invention 
Compounds of the formula I may be prepared according to the following reaction 
schemes and discussion. Unless otherwise indicated, m, n, p, s, B, R 1 through R 16 and Het 
and structural formula I in the reaction schemes and discussion that follow are as defined 
35 aboVe. 

r 

I 

i 

i 
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Scheme 3 
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Scheme 6 





I Q 




XXXI 



XXXV 




XXXII 




XXXIII 




R 




XXVII 




OH 



XXX 



XXIX 



I VI 




R 




XXVI 



BNSDOCID. <WO 02072576A1J_> ( 




BNSDOCID-<WO 02072576A1 l_> 



I 

I 

I 

I 

I 

WO 02/072576 PCT/1B02/00334 




XLUI 



1 

I 

I 
I 

I 
I 

1 

i 

! 

1 

I 
I 

BNSDOCID: <WO 02072576A1 l_> 



WO 02/072576 PCT/IB02/00334 

66 



Scheme 1 refers to the preparation of compounds of the formula i. Referring to 
Scheme 1, a compound of the formula I, wherein (R 3 ) s -phenyl-Het is (c) or (f), can be 
prepared from compounds of the formula 11 by reaction with an aminating reagent. Suitable 
aminating reagents include hydrazines of the formula H 2 N-NH-R 7 , in a polar solvent. Suitable 
5 solvents include alcohols such as ethanol, propanol or butanol or mixtures of alcohols and 
acetic acid, preferably ethanol. The aforesaid reaction is conducted at a temperature of about 
10°C to about 30°C, preferably at about 22°C, for a period from about 1 hour to about 7 
hours, preferably about 3 hours. 

The compound of formula II is prepared from a compound of formula VI by reaction 
10 with an acetal, such as dimethylformamide - dimethylacetal, at a temperature of about 60°C 
to about 90°C, preferably about 80°C for a period from about 1 hour to about 6 hours, 
preferably about 3 hours. 

Alternatively, compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (c) or (f), can 
be prepared from compounds of the formula 111 by reaction with an aminating reagent such as 
15 H 2 N-NH-R 7 according to methods analogous to the conversion of compounds of formula II to 
formula I, above. 

The compound of formula III is prepared from a compound of formula VI by reaction 
with an isothioyanate. Suitable isothiocyanates include compounds of the formula R 4 -N=C=S. 
Reactions with isothiocyanates are facilitated by the addition of a base, such as sodium 
20 hydride, lithium diisopropyfamide or other suitable strong bases. Suitable solvents for the 

* 

aforesaid reaction include pyridine, N,N-dimethylformamide or tetrahydrofuran, preferably 
pyridine. The aforesaid reaction is performed from a period of about 0.5 hour to about 4 
hours at a temperature of about 0°C to about 30°C. The deprotonation reaction with above 
said bases is followed by the addition of a suitable isothiocyanate and is performed for a 

25 period from about 10 minutes to about 20 hours, at a temperature of about 0°C to about 30°C, 
preferably about 22°C for a period from about 0.5 hour to about 24 hours. 

Compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (b), can be prepared from 
compounds of the formula IV, by reaction with an aldehyde of the formula R 6 -(C=0)H in the 
presence of an ammonia source and cuprous acetate and a polar solvent. Suitable ammonia 

30 sources include ammonium trifluoroacetate, ammonia, and ammonium acetate, preferably 
ammonium acetate. The aforesaid reaction can be run neat or in the presence of a solvent 
such as alcohols (methanol, ethanol or butanol) and acetic acid. The aforesaid reaction can 
be run at a temperature from about 20°C to about 80°C for a period from about 15 minutes to 
about 4 hours, preferably neat conditions at about 60°C for about 2 hours. 

35 Compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (d) can be prepared from 

compounds of the formula IV, by reaction with an acylating reagent of the formula R 6 (C=0)-L, 
wherein L is a leaving group such as halo or anhydrido, using method well-known to those 
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skilled in the art. The acyl derivative, so formed, is converted to the compound of formula I by 
cyctodehydration in the presence of a source of ammonia, Suitable solvents include acetic 
acidl and tetrahydrofuran. The aforesaid reaction can be run at a temperature from about 
22°G to about 80°C, preferably 50°C, for a period from about 1 hour to about 24 hours, 
5 preferably 2 hours. 

i The compound of formula IV is prepared from a compound of formula V by reaction 
with' sodium methoxide, or sodium ethoxide, or sodium tert-butoxide, preferably sodium 

methoxide, in an alcohol solvent, such as methanol, ethanol, isopropanol, preferably 

I 

methanol. The aforesaid reaction can be conducted at a temperature of about 0°C to about 
10 30°d, preferably at about 22°C, for a period of time from 15 minutes to about 3 hours, 
preferably about 30 minutes. The aforesaid reaction is followed by an aqueous acidic work- 
up. ! 

' The compound of formula V is prepared from a compound pf formula VI by reaction 
with With Br 2 in a polar solvent. Suitable solvents include acetic acid, chloroform or methylene 
15 chloride, preferably acetic acid. The aforesaid reaction is conducted at a temperature of 

about 0°C to about 30°C preferably at about 22°C (room temperature) for a period from about 

i 

1 0 minutes to about 4 hours, preferably about 30 minutes. 

i Compounds of the formula I, wherein (R 3 ) s -phenyl-Het is (a), can be prepared from 
compounds of the formula VII, by reaction with an ammonia source and cuprous acetate and 
20 a polar solvent. Suitable ammonia sources include ammonium trifluoroacetate, ammonia, and 
ammonium acetate, preferably ammonium acetate. The aforesaid reaction can be run neat or 
in the! presence of a solvent such as alcohols (methanol, ethanol or butanol) and acetic acid. 
The ^foresaid reaction can be run at a temperature from about 20°C to about 80°C for a 
period from about 15 minutes to about 4 hours, preferably neat conditions at about 60°C for 

25 about! 2 hours. 

i 

The compound of formula VII is prepared from a compound of formula VI by reaction 
with 3 reagent of the formula 

1 O 

I ^^V~ L vm 

R 4 

wherein L is a leaving group such as chloro, bromo, iodo or mesylate, in the presence of a 
30 base and a solvent. Suitable bases include NaH and n-butyllithium. Suitable solvents include 
THF ajnd DMF. The aforesaid reaction can be conducted at a temperature from about -30°C 
to abojut the reflux temperature of the solvent, for a period of about 5 minutes to about 24 

i 

hours. 1 



i 

i 
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The compound of formula VI is prepared according to the methods of Scheme 6. The 
compound of formula VIII is prepared by methods well known to those skilled in the art. 

Scheme 2 refers to an alternate preparation of compounds of formula I, wherein (R 3 ) s - 
phenyl-Het is (b), from compounds of the formula XIV. Compounds of the formula XIV can be 
prepared by the methods of Scheme 4. 

Referring to Scheme 2, a compound of the formula I, wherein (R 3 ) s -phenyl-Het is a 
group of the formula (b), can be prepared from a compound of the formula X by reaction with 
a compound of the formula 

NH 



NH — R 5 



XI 

10 wherein R 5 is hydrogen, in the presence of a polar solvent. Suitable solvents include dimethyl 
formamide, chloroform, DMSO, THF and ethanol, preferably dimethylformamide. The 
aforesaid reaction is conducted at a temperature of about 15°C to about 80°C, preferably 
about 60°C, for a period from about 4 hours to about 4 days, preferably 4 hours. 

Alternatively, a compound of the formula I, wherein wherein (R 3 ) s -phenyl-Het is a 

15 group of the formula (b), can be prepared from a compound of formula XII by reaction with R 8 - 
(C=0)H in the presence of an ammonia source. Suitable ammonia sources include 
ammonium trifluoroacetate, ammonia, and ammonium acetate, preferably ammonium 
acetate. The aforesaid reaction can be run neat or in the presence of a solvent such as 
alcohols (methanol, ethanol or butanol) and acetic acid. The aforesaid reaction can be run at 

20 a temperature from about 20°C to about 80°C for a period from about 15 minutes to about 4 
hours, preferably neat conditions at about 60°C for about 2 hours. 

The compound of formula XII is prepared from a compound of the formula XIII by 
reaction with an oxidizing reagent in a polar protic solvent. Suitable oxidizing reagents 
include copper acetate, pyridiniumchlorochromate (PCC) and tetrapropylammonium 

25 peruthenate/N-methyl morpholine-N-oxide (TPAP/NMO), preferably cuprous acetate. 
Suitable solvents include acetic acid. The aforesaid reaction can be run neat or in the 
presence of a solvent such as alcohols (methanol, ethanol or butanol) and acetic acid. The 
aforesaid reaction can be run at a temperature from about 20°C to about 80°C for a period 

■ 

from about 15 minutes to about 4 hours, preferably neat conditions at about 60°C for about 2 
30 hours. 

Alternatively, a compound of the formula I, wherein (R 3 ) s -phenyl-Het is a group of the 
formula (b), can be prepared from a compound of formula XIII, by reaction with an aldehyde 
of the formula R 6 -(C=0)-H in the presence of cuprous acetate and an ammonia source 
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according to methods analogous to those for the conversion of compounds of formula IV to 
formula I in Scheme 1 . 

The compound of formula XIII is prepared from a compound of the formula X by 
reaction with a methoxide such as described in Scheme 1 for the preparation of compounds 
5 of formula IV from compounds of formula V. 

' The compound of formula X is prepared from a compound of the formula XIV by 
reaction with Br 2 in a polar solvent. Suitable solvents include acetic acid, chloroform or 
methylene chloride, preferably acetic acid. The aforesaid reaction is conducted at a 
temperature of about 0°C to about 30°C preferably at about 22°C (room temperature) for a 
10 period fromabout 10 minutes to about 4 hours, preferably about 30 minutes. 

, Scheme 3 refers to an alternate preparation of compounds of formula I, wherein (R 3 ) s - 
phepyl-Het is a group of the formula (b) or (d) and R 6 is hydrogen. Referring to Scheme 3, a 
comlpound of formula I, wherein (R 3 ) s -phenyl-Het is of the formula (d) and R 6 Is hydrogen, is 

prepared from a compound of formula XVII by reaction with an isocyanide of formula 

i 

! (* 3 >s 





N + 

' ItL 
15 I C 

in the presence of a base. Suitable bases include potassium carbonate, triethylamine, and 

i 

piperazine, preferably potassium carbonate. Suitable solvents include polar solvents such as 
tetra^hydrofuran, or N.N-dimethylformamide, preferably in N,N-dimethylformamide. The 
aforesaid reaction may be run at a temperature between about 22°C and about 70°C, 

20 preferably at about 22°C for a period from about 2 hours to about 4 hours, followed by about 6 
houfe to about 1 0 hours at a temperature of about 70°C. 

t Compounds of formula I, wherein (R 3 ) s -phenyl-Het is of the formula (b) and R 6 is 
hydrogen, can be prepared in an analogous way by first preparation of the intermediate imine 
of formula XV by reaction of compounds of formula XVII with a suitable amine of the formula 

25 NH 2 fj* 5 under dehydrating conditions. Such conditions include the treatment of compounds of 
formbla XVII and an amine NH 2 R 5 in a solvent such as tetrahydrofuran or dichlormethane with 
a dehydrating agent such as anhydrous magnesium sulfate or molecular sieves. Alternatively, 

the imine of formula XV can be prepared and subsequently reacted in an aqueous media as 

i 

described in the literature: (Sisko, J.; Kassik, A. J.; Mellinger, M.; Filan, J. J.; Allen, A.; Olsen, 
30 M. Ai; J. Org. Chem. 2000, 65, 1516-1524). Reactions of imines of formula XV with suitable 
isocynanides of formula XVI are conducted at about 22°C for a time period from about 1 day 
to ab'out 21 days, preferabfy about 1 day. 
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A compound of formula XVII is prepared from a compound of formula XXIII in 
Scheme 4. 

Scheme 4 refers to an alternate preparation of compounds of the formula I, wherein 
(R 3 ) s -phenyi-Het is a group of the formula (b). Referring to Scheme 4, compounds of the 
5 formula I are prepared from compounds of the formula XVIII by reaction with an ammonia 
source. Suitable ammonia sources include ammonium trifluoroacetate, ammonia, and 
ammonium acetate, preferably ammonium trifluoroacetate. The aforesaid reaction can be run 
neat or in the presence of a solvent such as alcohols (methanol, ethanol or butanol) and 
acetic acid. The aforesaid reaction can be run at a temperature from about 60°C to about 
10 150°C for a period from about 15 minutes to about 3 hours, preferably neat conditions at 
about 1 50°C for about 1 hour. 

The compound of formula XVII! is prepared form a compound of formula XIX by 
reaction with, an oxidizing reagent such as N-methyl morpholine N-oxide/ TPAP, Dess-Martin 
reagent, PCC or oxalyl chloride-DMSO , preferably N-methyl morpholine N-oxide/ TPAP. 
15 Suitable solvents for the aforesaid reaction include methylene chloride, chloroform, THF or 
dichloromethane. The aforesaid reaction is conducted at a temperature from about 10°C to 
about 30°C for a time from about 15 minutes to about 3 hours, preferably about 1 hour. 

The compound of formula XIX is prepared from a compound of the formula XX by 
reaction with an acytating reagent of the formula, 




XXI 



wherein L is a leaving group, and a base. Suitable bases include triethylamine, Hunig's base, 
or DBU, preferably triethylamine. Suitable leaving groups include CI, Br or activated acids. 
Suitable solvents for the aforesaid reaction include methylene chloride, dimethyl formamide, 
THF or DMF, and mixtures thereof, preferably methylene chloride. The aforesaid reaction is 

25 conducted at a temperature from about 10°C to about 30°C preferably about 22°C (room 
temperature) for a period from about 1 hour to about 6 hours preferably about 1 hour. 

The compound of the formula XX is prepared form a compound of formula XXII by 
reaction with a reducing agent. Reducing agents are well known to those skilled in the art. 
For example, reduction of the double bond may be effected with hydrogen gas (H 2 ), using 

30 catalysts such as palladium on carbon (Pd/C), palladium on barium sulfate (Pd/BaS0 4 ), 
platinum on carbon (Pt/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in 
an appropriate solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a pressure 
from about 1 to about 5 atmospheres and a temperature from about 1Q°C to about 60°C, as 
described in Catalytic Hydrogenation in Organic Synthesis , Paul Rylander, Academic Press 

35 Inc., San Diego, 31-63 (1979)7The following conditions are preferred: Pd on carbon, methanol 
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at i5°C and 50 psi of hydrogen gas pressure. This method also provides for introduction of 
hydrogen isotopes ( i.e.. deuterium, tritium) by replacing 1 H 2 with 2 H 2 or 3 H 2 in the above 
procedure. 

' The compound of the formula XXII is prepared from a compound of formula XIV by 
5 reaction with a base or acid and a alkyl nitrite. Suitable nitrites include n-butyl nitrite, t-butyl, 
or jso-arnyl, preferably n-butyl nitrite. Suitable bases include sodium ethoxide, sodium 

methoxide or potassium t-butoxide, preferably sodium ethoxide. Suitable solvents for the 

i 

aforesaid reaction include alcohols (such as methanol, ethanol, propanol or butanol) or 
DMSO, preferably ethanol. The aforesaid reaction is conducted at a temperature of about- 

10 10°C to about 5°C preferably 0°C, for a period from about 1 hour to about 48 hours, 
preferably about 24 hours. 

i The compound of the formula XIV is prepared from a compound of the formula XXIII 
by reaction with a Grignard reagent of the formula (R 3 ) s -phenyl-CH 2 -M, wherein M is 
magnesium chloride or magnesium bromide. Suitable solvents for the aforesaid reaction are 

15 ethers ( such as dimethyl ether THF, DME or dioxane), preferably THF. The aforesaid 
reaction is conducted at a temperature from about 0°C to about 30°C, preferably at about 
22°C ( room temperature), for a period from about 1 hour to about 48 hours, preferably about 
6 hojurs. 

t Compounds of the formula XXIII can be made according to the methods of 
20 Scheme 7. 

1 „ 3 

j Scheme 5 refers to the preparation of compounds of the formula I, wherein (R ) s - 
pheriyl-Het is a group of the formula (e). Referring to Scheme 5, a compound of the formula I 

can 1 be prepared from compound of formula XXIV by reaction with a hydroxylamine 

i 

(preferably a salt thereof such as the hydrochloride salt), and a base. Suitable bases include 
25 pyridine or a trialkylamine, preferably pyridine. Suitable solvents include N,N- 
dim^thylformamide, tetrahydrofuran or pyridine, preferably pyridine. The aforesaid reaction is 
conducted at a temperature from about 0°C to about 100°C, preferably at about 60°C, for a 
period from about 1 hour to about 48 hours, preferably about 20 hours. 

1 The compound of formula XXIV can be prepared from a compound of formula XXV by 
30 reaction with an ester of the formula (R 3 ) s -phenyl-C0 2 P 1 , wherein P 1 is methyl or ethyl, in the 
presence of a base and a solvent. Suitable bases include sodium hydride, lithium 
diisopropylamide, or sodium alkoxides, preferably sodium ethoxide. Suitable solvents include 

alcohols such as methanol, ethanol, propanol, butanol, or tetrahydrofuran, preferably ethanol. 

i 

The (aforesaid reaction is conducted at a temperature from about 23°C to about 65°C, 
35 prefelrably at about 50°C, for a period from about 2 hours to about 24 hours, preferably about 
20 hburs. 
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The compound of formula XXV can be made by methods well known to those of 
ordinary skill in the art and in Scheme 6. 

Scheme 6 refers to the preparation of compounds of the formula VI which are 
intermediates for the preparation of compounds of formula I in Scheme 1. Referring to 
5 Scheme 6, a compound of the formula VI is prepared from a compound of formula XXVI by 
reaction with a Grignard reagent of the formula (R 3 ) s -phenyl-M, wherein M is an activating 
group such as magnesium bromide or magnesium chloride in a solvent. Suitable solvents 
include tetrahydrofuran, dioxane, dimethylethyl ether or diethyl ether, preferably 
tetrahydrofuran. The aforesaid reaction is conducted at a temperature of about -78°C to 0°C 
10 for a period from about 10 minutes to about 24 hours preferably about 2 hours (See Pirrung, 
M.; Shuey, S. W.; J. Org. Chem. 1994, 59, 3890-3897). 

The compound of formula XXVI is prepared from a compound of formula XXVII by 
reaction with a hydroxylamine of the formula 

r^3 



H 



\] — o — 

XXVIII 

2 



15 wherein P 2 and P 3 are independently (Ci-C 6 )afkyl, preferably methyl, and an activating agent. 

Suitable activating agents include carbonyldiimidazole or oxalyl chloride, preferably 

carbonyldiimidazole. Suitable solvents include methylene chloride or dichloroethane. 

The compound of formula XXVII is prepared from a compound of formula XXIX by 

acid or base hydrolysis, such as by reaction with sulfuric acid/water (preferably 1:1) at a 
20 temperature of about 1 00°C to about 120°C, preferably about 1 10°C for a period from about 1 

hour to about 6 hours, preferably about 4 hours. 

The compound of formula XXIX is prepared from a compound of formula XXX by 

reaction with a nitrile in a solvent. Suitable nitriles includes potassium cyanide or sodium 

cyanide, preferably potassium cyanide. Suitable solvents include dimethyl sulfoxide, N,N- 
25 dimethylformamide, preferably dimethyl sulfoxide. The aforesaid reaction is conducted at a 

temperature from about 80°C to about 100°C, preferably about 90°C, for a period from about 

1 hour to about 3 hours, preferably about 2 hours. 

The compound of formula XXX is prepared from a compound of formula XXXI by 

reaction with a haiogenating reagent such as oxalyl chloride, thionyl chloride, phosphorous 
30 pentachloride and phosphourous oxychloride, bromine in acetic acid, at a temperature from 

about about 10°C to about 65 °C, preferably at about 50 °C, for a period from about 1 hour to 

about 4 hours, preferably about 2 hours. 

The compound of formula XXXI can be prepared from a compound of formula XXXII 

by reduction. Suitable reducing agents include lithium borohydride, sodium borohydride 
35 (NaBH 4 ), sodium cyanoborohydride (NaCNBH 3 ), lithium aluminum hydride (LiAIH 4 ) and borane 
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in JHF (BH 3 THF). Suitable solvents include methanol, ethanol, THF, diethyl ether, dioxane 
and tetrahydrofuran. The aforesaid reaction is conducted at a temperature from about 0°C to 
abdut 70°C, preferably 65°C, for a period from about 10 minutes to about 1 hour, preferably 
abc^ut 30 minutes. 

5 i The compound of formula XXXH, wherein P 4 is (Ci-C 6 )alkyl, can be prepared from a 

compound of formula XXXIII, wherein P 4 is (C n -C 6 )alkyl, by reaction with an alkylating reagent 

of the formula R 2 L, wherein L is a leaving group such as iodo and bromo, in the presence of a 

i 

bas|e. Suitable bases include sodium hydride and cesium carbonate. Suitable solvents 
include dimethyl sulfoxide, NN-dimethylformamide. The aforesaid reaction is conducted at a 

10 temperature from about 0°C to about 30°C, preferably about 22°C, for a period from about 10 

j , 

minutes to about 2 hours, preferably about 1 hour. 

! The compound of formula XXXIII, wherein P is (C-rCeJalkyI, is prepared from a 
compound of formula XXXIV, wherein P 4 is (C 1 -C 6 )alkyl, by reaction with a phosgene 
equivalent. Suitable phosgene equivalents include phosgene, triphosgene and 

15 carlionyldiimidazole. Suitable solvents include dichloromethane, THF, benzene and 
dich(loroethane. The aforesaid reaction is run at a temperature from about 10°C to about 
30°C, preferably at about 22°C (room temperature) for a period from about 10 minutes to 
abobt 2 hours, preferably about 30 minutes. 

■ The compound of formula XXXIV can be prepared from a compound of formula XXXV 

20 by fjeaction with a reducing agent using standard techniques that are well known to those 

skilled in the art. For example, reduction may be effected with hydrogen gas (H 2 ), using 

I 

catalysts such as palladium on carbon (Pd/C), palladium on barium sulfate (Pd/BaS0 4 ), 
platipum on carbon (Pt/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), as 
described in Catalytic Hvdroqenation in Organic Synthesis , Paul Rylander, Academic Press 

25 Inc., San Diego, 31-63 (1979). The following conditions are preferred: 10% palladium on 
carblon, ethanol at 22°C and 50 psi of hydrogen gas pressure. Suitable solvents include 
alcohols such as methanol, ethanol in an appropriate solvent such as methanol, ethanol, THF, 
dioxane or ethyl acetate, at a pressure from about 1 to about 5 atmospheres. The aforesaid 
reaction is run at a temperature from about 10°C to about 60°C, preferably about 22°C, for a 

30 period from about 1 hour to about 3 hours, preferably about 2 hours. 

I The compound of formula XXXV is prepared from a compound of formula XXXVI by 
reaction with an amine of the formula R 1 NH 2 in the presence of a base. Suitable bases 
include the amine of the formula R 1 NH 2 , triethylarhine and dimethylaminopyridine, preferably 
the base is the amine of the formula R 1 NH 2 . Suitable solvents include dichloromethane, 

35 chloroform, DCE and THF, preferably methylene chloride. The aforesaid reaction is run at a 
temperature from about 0°C to about 30°C, preferably 22°C (room temperature) for a period 

from about 6 hours to about 48 hours, preferably about 12 hours. 

! 

i 

I 

[ 

| 
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The compound of formula XXXVt, wherein P 4 is (d-C 6 )alkyl, is prepared from a 
compound of formula XXXVI! by reaction with an activating reagent, an alcohol and a base. 
Suitable activating agents include oxalyl chloride with catalytic NN-dimethylformamide, thionyl 
chloride, and carbodiimide. Suitable alcohols include methanol, ethanol or propanol. Suitable 
bases include triethylamine or diisopropylethylamine. The aforesaid reaction is conducted at 
a temperature of about -10°C to about 5°C, preferably at about 0°C, for a period from about 1 
hour to about 3 hours, preferably 2 hours. 

The compound of the formula XXXVII can be prepared by methods well known to 
those skilled in the art. 

Scheme 7 refers to the preparation of compounds of the formula XXlll, which are 
intermediates useful in the preparation of compounds of formula I in Scheme 4. Referring to 
Scheme 7, a compound of the formula XXlll is prepared from a compound of the formula 

XXXVIII by reaction with an acylating reagent in a polar solvent. Suitable acylating reagents 
include phosgene, triphosgene, CDI and ethyl chloroformate, preferably triphosgene. 
Suitable solvents include methylene chloride, THF, acetic acid and chloroform, preferably 
methylene chloride. The aforesaid reaction is run at a temperature from about 0°C to about 
30°C, preferably 22°C (room temperature) for a period from about 6 hours to about 24 hours, 
preferably about 12 hours. 

The compound of formula XXXVIII can be prepared from compounds of the formula 

XXXIX by hydrogenation conditions such as described in Scheme 6 for the conversion of 
compounds of formula XXXV to compounds of the formula XXXIV. 

Compounds of the formula XXXIX can be prepared from compounds of the formula 
XL according to conditions such as described in Scheme 6 for the conversion of compounds 
of formula XXXVI to compounds of the formula XXXV. 

Compounds of the formula XL can be prepared from compounds of the formula XLI 
by reaction witha suitable activating agent and a compound of the formula, 



and a base. Suitable activating agents include thionyl chloride, EDCI and DCC, preferably 
oxalyl chloride. Suitable bases include triethylamine, Hunig's base, or DBU, preferably 
triethylamine. Suitable solvents for the aforesaid reaction include methylene chloride, 
dimethyl formamide, THF or DMF, and mixture thereof, preferably methylene chloride. The 
aforesaid reaction is conducted at a temperature from about 0°C to about 30°C preferably 
about 22°C (room temperature) for a period from about 6 hours to about 48 hours preferably 
about 12 hours. 




CI 



XLI I 



H 3 C 



0~CH 3 
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I Compounds of the formula XL! and XLII are commercially available or can be made 
by methods well known to those skilled in the art. 

! Scheme 8 refers to the preparation of compounds of formula I from other compounds 

i 

of formula I, wherein R 1 is t-butyl. Referring to Scheme 8, a compound of the formula I is 
5 prepared from a compound of the formula XLIII by reaction with a deprotection reagent 
Suitable deprotection reagents include aqueous acids such as hydrochloric and sulfuric acids, 
preferably hydrochloric acid. Suitable solvents for the aforesaid reaction include methylene 
chloride, dimethyl formamide, THF or dioxane, and mixture thereof with water, preferably 
THff/water. The aforesaid reaction is conducted at a temperature from about 0°C to about 

1 0 30°C preferably about 22°C (room temperature) for a period from about 6 hours to about 48 
hours preferably about 12 hours. 

J A compound of formula XLIII is prepared from a compound of formula XLIV by 
reaction with a borate ester of the formula R 1 -B(OH) 2 , wherein R 1 is aryl or heteroaryl, and a 
catalyst in the presence of a base. Suitable bases include triethyiamine, Hunig's base, and 

15 pyridine, preferably triethyiamine. Suitable catalysts include copper acetate. Suitable solvents 

i 

for the aforesaid reaction include methylene chloride, chloroform and dichloromethane, 
preferably methylene chloride. The aforesaid reaction is conducted at a temperature from 

i 

aboijit -70°C to about 30°C preferably about 22°C (room temperature) for a period from about 
6 hours to about 48 hours preferably about 12 hours. 

20 The compound of formula XLIV is prepared from a compound of formula XLV by 

reaction with an acid. Suitable acids include methane sulfonic acid, trifluoromethanesulfonic 
acid i and sulfuric acid, preferably methanesulfonic acid. Suitable solvents for the aforesaid 
reaction include acetic acid and triflouoacetic acid, preferably trifluoroacetic acid.. The 
aforesaid reaction is conducted at a temperature from about 0°C to about 30°C preferably 

25 aboift 22°C (room temperature) for a period from about 1 2 hours to about 48 hours preferably 
aboi|t 24 hours. 

1 The compound of formula XLV is prepared from a compound of formula XLVI by 
reaction with a protecting group and a base. Suitable protecting groups include tosyl 
chloride, benzenesulfonyl chloride, methoxybenzene sulfonyl chloride, preferably tosyl 
30 chloride. Suitable bases include sodium hydride, triethyiamine, Hunig's base and DBU, 
prefelrably sodium hydride. Suitable solvents for the aforesaid reaction include dimethyl 
formamide and dimethylsulfoxide, preferably dimethylsulfoxide. The aforesaid reaction is 

conducted at a temperature from about 0°C to about 30°C preferably about 22°C (room 

i 

temperature) for a period from about 6 hours to about 24 hours preferably about 12 hours. 

i 

35 I The compounds of formula XLVI are compounds of formula I wherein R 2 is t-butyl and 

can faje prepared according to Scheme 1 . 
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The compounds of the formula I which are basic in nature are capable of forming a 
wide variety of different salts with various inorganic and organic acids. Although such salts 
must be pharmaceutical^ acceptable for administration to animals, it is often desirable In 
practice to initially isolate a compound of the formula I from the reaction mixture as a 
5 pharmaceutical unacceptable salt and then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent, and subsequently convert the free base to a 
pharmaceutical^ acceptable acid addition salt. The acid addition salts of the base 
compounds of this invention are readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 

10 medium or in a suitable organic solvent such as methanol or ethanol. Upon careful 
evaporation of the solvent, the desired solid salt is obtained. 

The acids which are used to prepare the pharmaceutical^ acceptable acid addition 
salts of the base compounds of this invention are those which form non-toxic acid addition 
salts, i.e., salts containing pharmacologically acceptable anions, such as chloride, bromide, 

15 iodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate, lactate, citrate or 
acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, gluconate, saccharate, 
benzoate, methanesulfonate and pamoate [i.e., 1,1 -methylene-bis-(2-hydroxy-3-naphthoate)] 
salts. 

Those compounds of the formula I which are also acidic in nature, e.g.; where R 3 

20 includes a COOH or tetrazole moiety, are capable of forming base salts with various 
pharmacologically acceptable cations. Examples of such salts include the alkali metal or 
alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts are 
all prepared by conventional techniques. The chemical bases which are used as reagents to 
prepare the pharmaceutical^ acceptable base salts of this invention are those which form 

25 non-toxic base salts with the herein described acidic compounds of formula I. These non- 
toxic base salts include those derived from such pharmacologically acceptable cations as 
sodium, potassium, calcium and magnesium, etc. These salts can easily be prepared by 
treating the corresponding acidic compounds with an aqueous solution containing the desired 
pharmacologically acceptable cations, and then evaporating the resulting solution to dryness, 

30 preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower 
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, 
and then evaporating the resulting solution to dryness in the same manner as before. In 
either case, stoichiometric quantities of reagents are preferably employed in order to ensure 
completeness of reaction and maximum product yields. 

35 The activity of the compounds of the invention for the various disorders described 

* 

above can be determined according to one or more of the following assays. All of the 
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conipounds of the invention, that were tested, had an IC 50 of less than 10 jl/M in the TNFar and 
MAPKAP in vitro assays and an ED 50 of less than 50 mg/kg in the in vivo TNFcr assay. 

I The compounds of the present invention also possess differential activity (i.e. are 
selective for) for one or more p38 kinases (i.e. a, ft, /, and 6). Certain compounds are 
5 selective for p38a over p38£, k, and 6, other compounds are selective for p38£ over p38a, y, 
and^, other compounds are selective for p38 a and p over p38 y and 6, Selectivity is 
meajsured in standard assays as a IC 50 ratio of inhibition in each assay. 

INHIBITION OF TNF-ALPHA PRODUCTION BY HUMAN LPS-TREATED MONOCYTES 
Mononuclear cells are isolated from heparinized blood (1.5 ml of 1000 units / ml 
10 heparin for injection, Elkins-Sinn,lnc. added to each 50 ml sample) using Accuspin System- 
Histopaque-1077 tubes (Sigma A- 7054). Thirty-five milliliters of whole blood are added to 

eacH tube and the tubes are centrifuged at 2100 rpm for 20 minutes in a Beckman GS-6KR 

I 

centrifuge with the brake off at room temperature. The mononuclear cells which collect at the 
interface are removed, diluted with Macrophage serum free medium (Gibco-BRL) (Medium) to 
15 achieve a final volume of 50 ml, and collected by centrifugation for 10 minutes. The 
supernatant is discarded and the cell pellet is washed 2 times with 50 ml of Medium. A 
sample of the suspended cells is taken before the second wash for counting. Based on this 
count, the washed cells are diluted with Medium containing 1% FBS to a final concentration of 

i 

2.7 X 10 6 cells / ml and 75 \i\ of the cell suspension is added to each well of a 96 well plate. 

i 

20 Compound Preparation: 

Compounds are routinely tested at final concentrations from 2 jiM to 0.016 |aM, but 
may be tested at other concentrations, depending on activity. Test agents are diluted with 
DMsb to a final concentration of 2mM. From this stock solution, compounds are first diluted 
1:25 (5 \x\ of 2 mM stock + 120 jil Medium containing 400 ng/ml LPS and' 1% FBS then 40 nl 
25 of this dilution is diluted with 360 jnl of Medium with LPS. Serial dilutions (1/5) are performed 
by transferring 20 |il of this dilution to 80 \x\ of Medium containing both LPS and 0.4% DMSO, 
resuming in solutions containing 8 jliM, 1.6 jiM, 0.32 jiM and 0.064 yiM of test agent. 
' Assay: 

i 

\ The assay is initiated by adding 25 \x\ of the diluted compounds to the mononuclear 
30 cell suspension and incubating the cells at 37 C and 5% C0 2 for 4 hours. 

I The 96-well plates are then centrifuged for 10 minutes at 2000 rpm at 4°C in a 
Beckrlnan GS-6KR centrifuge to remove cells and cell debris. A 90 \i\ aliquot of each 
supernatant is removed and transferred to a 96 well round bottom plate, and this plate is 
centrffuged a second time to insure that all cell debris is removed. 80 pi of the supernatant is 
35 rernoyed and transferred to a new round bottom plate. 

, Supernatants are analyzed for TNF-a content using R&D ELISA. 25 \i\ of each 

sampl'e is added to an ELISA well containing 25 y\ of assay diluent RD1F and 75 \x\ of assay 

i 

i 
I 

i 

i 

BNSDOCID <WO 02072576A1_I_> ' 



WO 02/072576 



PCT/IB02/00334 



78 



diluent RD5. The assay is run following kit directions except 100 jil of conjugate and 
substrate solutions are used. 

INTERPRETATION 

The amount of TNF-a immunoreactivity in the samples is calculated as follows: 
5 % Control = (X-B) / (TOT-B) X 1 00 

where X = OD 4 5 0 nm of the test compound well 

B = OD 450 of Reagent Blank wells on the ELISA 
Total = OD 450 of cells that were treated with 0.1% DMSO only. 
MAPKAP KINASE-2 ASSAY 

10 Monocyte preparation. 

Mononuclear cells are collected from heparinized human blood as detailed above. 

» 

The washed cells are seeded into 6-well cluster plates at a density of 1x1 0 7 cells/well (in 2 ml 
of Medium). The plates are incubated at 37°C in a 5% C0 2 environment for 2 hours to allow 
adherence of the monocytes, after which time media supernatants containing non-adherent 
15 cells are removed by aspiration and 2 ml of fresh medium are added to each well. Plates are 
incubated overnight at 37°C in a 5% C0 2 environment. 
Cell Activation: 

Media are removed by aspiration. The attached cells are rinsed twice with fresh 
Medium, then 2 ml of D-MEM medium containing 10% heat inactivated FBS are added to 

20 each well. Test compounds are prepared as 30 mM stock solutions in DMSO and diluted to 
1250, 250, 50, 10, 2, and 0.4 \M in D-MEM containing 1% DMSO and 10% FBS. To 
individual wells of the monocyte cultures, 20, jil of these test agent dilutions are added 
resulting in final test agent concentrations of 12.5, 2.5, 0.5, 0.1, 0.02 and 0.004 ^M. After a 
10 minute preincubation period, 20 \x\ of a 10 fig/ml LPS solution are added to each well and 

25 the plates are incubated at 37°C for 30 min. Media subsequently are removed by aspiration, 
the attached monocytes are rinsed twice with phosphate buffered saline, then 1 ml of 
phosphate buffered saline containing 1% Triton X-100 (Lysis Buffer; also containing 1 
Complete™ tablet [Boehringer #1697498] per 10 ml of buffer) is added to each well. The 
plates are incubated on ice for 10 minutes, after which the lysates are harvested and 

30 transferred to centrifugation tubes. After all samples are harvested, they are clarified by 
centrifugation (45,000 rpm for 20 min) and the supernatants recovered. 
MAPKAP Kinase-2 Immunoprecipitation: 

i 

5 /il of anti-MAPKAP kinase-2 antiserum (Upstate Biotechnology #06-534) is added to 
a microcentrifuge tube (1 tube for each of the above cell lysates) containing 1 ml of a 5% 
35 suspension of Protein G-Sepharose (Sigma #P3296) in PBS. These mixtures are incubated 
for 1 hour at 4°C (with rocking) after which the beads, containing bound IgG, are recovered by 
centrifugation and washed twice with 1 ml of 50 mM Tris, pH 7.5, 1 mM EDTA, 1 mM EGTA, 
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0.5 1 mM orthovanadate, 0.1% 2-mercaptoethanol, 1% Triton X-100, 5 mM sodium 
pyrophosphate, 10 mM sodium p-glycerophosphate, 0.1 mM phenymethylsulfonyl fluoride, 1 
jjig/fjnl leupeptin, 1 pg/ml pepstatin, and 50 mM sodium fluoride (Buffer A) by repeated 
centrifugation. An individual monocyte cell extract (prepared above) is then transferred to 
5 each tube containing a pellet of IgG-coated Protein G-Sepharose, and these mixtures are 
incijbated for 2 hours at 4°C (with rocking). The beads subsequently are harvested by 
centrifugation, and the resulting bead pellets are washed once with 0.5 ml of Buffer A 
containing 0.5 M NaCI, once with 0.5 ml of Buffer A, and once with 0.1 ml of a buffer 

composed of 20 mM MOPS, pH 7.2, 25 mM sodium P-glycerophosphate 5 mM EGTA, 1 mM 

i 

10 orthovanadate, and 1 mM dithiothreitol (Buffer B). 

| MAPKAP Kinase-2 Activity Assessment. 

i 

A kinase reaction mixture stock is prepared as follows: 2.2 y\ of 10 mCi/ml y[ 32 P]ATP, 
88 |il of 1.3 ng/ml solution of MAPKAP Kmase-2 substrate peptide (Upstate Biotechnology 
#12 7 240), 11 \i\ of 10 mM ATP, 8.8 fil of 1 M MgCl 2 , and 770 nl of Buffer B. To each of the 
15 imrnune complex-Protein G-pellets, 40 \x\ of the kinase reaction mixture are added and the 

tubels are incubated for 30 minutes at 30°C. The tubes then are clarified by centrifugation and 

i 

25 \4 of each supernatant is spotted onto a P81 filter paper disk (Whatman #3698-023). After 
allowing all fluid to soak into the filter, each disk is placed into an individual well of 6-well 
cluster plates and the filters are washed sequentially with 2 ml of 0.75% phosphoric acid (3 

20 waslnes/15 min each) and once with acetone (10 min). The filters then are air dried and 
transferred to liquid scintillation vials containing 5 ml of scintillation fluid. Radioactivity is 
determined in a liquid scintillation counter. The amount of radioactivity bound to the filter at 
eacfj test agent concentration is expressed as a percentage of that observed from cells 
stimulated with LPS in the absence of a test agent. 

25 IN VIVO INHIBITION OF TNFg 

i Rats were weighed and dosed with vehicle (0.5% methyl cellulose, Sigma) or drug. 
One 1 hour later, animals were injected i.p. with LPS (50 ug/rat, Sigma L-4130). Ninety 
minujtes later, animals were sacrificed by asphyxiation with C0 2 and bled by cardiac puncture. 
Blood was collected in Vaccutainer tubes and spun for 20 minutes at 3000 rpm. Serum was 

i 

30 assayed for TNFa levels using an ELISA (R&D Systems). 

! The compositions of the present invention may be formulated in a conventional 

manner using one or more pharmaceutical^ acceptable carriers. Thus, the active 

i 

compounds of the invention may be formulated for oral, buccal, intranasal, parenteral (e.g., 

intrayenous, intramuscular or subcutaneous) or rectal administration or in a form suitable for 

35 administration by inhalation or insufflation. 

! For oral administration, the pharmaceutical compositions may take the form of, for 

• i - 

examjpie, tablets or capsules prepared by conventional means with pharmaceutical^ 
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acceptable excipients such as binding agents (e.g., pregelatinized maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline 
cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica); 
dislntegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g., sodium 
5 lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid 
preparations for oral administration may take the form of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution with water or other 
suitable vehicle before use. Such liquid preparations may be prepared by conventional 
means with pharmaceutical^ acceptable additives such as suspending agents (e.g., sorbitol 

10 syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g., lecithin or 
acacia); non-aqueous vehicles (e.g., almond oil, oily esters or ethyl alcohol); and 
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid). 

For buccal administration, the composition may take the form of tablets or lozenges 
formulated in conventional manner. 

1 5 The compounds of formula I can also be formulated for sustained delivery according 

to methods well known to those of ordinary skill in the art. Examples of such formulations can 
be found in United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 
3,492,397, which are herein incorporated by reference in their entirety. 

The active compounds of the invention may be formulated for parenteral 

20 administration by injection*, including using conventional catheterization techniques or 
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or 
in multi-dose containers, with an added preservative. The compositions may take such forms 
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 
formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively, 

25 the active ingredient may be in powder form for reconstitution with a suitable vehicle, e.g., 
sterile pyrogen-free water, before use. 

The active compounds of the invention may also be formulated in recta! compositions 
such as suppositories or retention enemas, e.g., containing conventional suppository bases 
such as cocoa butter or other glycerides. 

30 For intranasal administration or administration by inhalation, the active compounds of 

the invention are conveniently delivered in the form of a solution or suspension from a pump 
spray container that is squeezed or pumped by the patient or as an aerosol spray 
presentation from a pressurized container or a nebulizer, with the use of a suitable propeilant, 
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon 

35 dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be 
determined by providing a valve to deliver a metered amount. The pressurized container or 
nebulizer may contain a solution or suspension of the active compound. Capsules and 
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cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may be 
formulated containing a powder mix of a compound of the invention and a suitable powder 
base such as lactose or starch. 

J A proposed dose of the active compounds of the invention for oral, parenteral or 
5 buccal administration to the average adult human for the treatment of the conditions referred 
to above (inflammation) is 0.1 to 200 mg of the active ingredient per unit dose which could be 
administered, for example, 1 to 4 times per day. 

Aerosol formulations for treatment of the conditions referred to above in the average 

i 

adult human are preferably arranged so that each metered dose or "puff' of aerosol contains 
10 20ji<jj to 1000}ig of the compound of the invention. The overall daily dose with an aerosol will 

be vyithin the range 100^g to 10 mg. Administration may be several times daily, for example 

2, 3, '4 or 8 times, giving for example, 1, 2 or 3 doses each time. 

j Aerosol combination formulations for treatment of the conditions referred to above in 

the average adult human are preferably arranged so that each metered dose or "puff" of 
15 aerosol contains from about 0.01 mg to about 100 mg of the active compound of this 

invention, preferably from about 1 mg to about 10 mg of such compound. Administration may 

be several times daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each 

timej 

1 Aerosol formulations for treatment of the conditions referred to above in the average 
20 adul^ human are preferably arranged so that each metered dose or "puff" of aerosol contains 
from about 0.01 mg to about 2000 mg of an ERK kinase inhibitor, preferably from about 1 mg 
to about 200 mg of p38 kinase inhibitor. Administration may be several times daily, for 
example 2, 3, 4 or 8 times, giving for example, 1 , 2 or 3 doses each time. 

i This invention also encompasses pharmaceutical compositions containing and 
25 methods of treating or preventing comprising administering prodrugs of compounds of the 
formula I. Compounds of formula I having free amino, amido, hydroxy or carboxylic groups can 
be cqnverted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 

polypeptide chain of two or more (e.g., two, three or four) amino acid residues which are 

i 

covalently joined through peptide bonds to free amino, hydroxy or carboxylic acid groups of 
30 compounds of formula I. The amino acid residues include the 20 naturally occurring amino 
acids 1 commonly designated by three letter symbols and also include, 4-hydroxyproline, 
hydrokylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma- 
aminqbutyric acid, citrulline homocysteine, homoserine, ornithine and methionine sulfone. 
Prodrugs also include compounds wherein carbonates, carbamates, amides and alky! esters 

35 which are covalently bonded to the above substituents of formula I through the carbonyl carbon 

i 

prodrug sidechain. 

i 

i 
i 

I 
! 

i 

i 

i 
i 
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The following Examples illustrate the preparation of the compounds of the present 
invention. Melting points are uncorrected. NMR data are reported in parts per million (d) and 
are referenced to the deuterium lock signal from the sample solvent (deuteriochloroform 
unless otherwise specified). Mass Spectral data were obtained using a Micromass ZMD 
5 APCI Mass Spectrometer equipped with a Gilson gradient high performance liquid 
chromatograph. The following solvents and gradients were used for the analysis. Solvent A; 
98% water/2% acetonirile/0.01% formic acid and solvent B; acetonitrile containing 0.005% 
formic acid. Typically, a gradient was run over a period of about 4 minutes starting at 95% 
solvent A and ending with 100% solvent B. The mass spectrum of the major eluting 

10 component was then obtained in positive or negative ion mode scanning a molecular weight 
range from 165 AMU to 1100 AMU. Specific rotations were measured at room temperature 
using the sodium D line (589 nm). Commercial reagents were utilized without further 
purification. THF refers to tetrahydrofuran. DMF refers to NjN-dimethylformamide. 
Chromatography refers to column chromatography performed using 32-63 mm silica gel and 

15 executed under nitrogen pressure (flash chromatography) conditions. Room or ambient 
temperature refers to 20-25°C. All non-aqueous reactions were run under a nitrogen 
atmosphere for convenience and to maximize yields. Concentration at reduced pressure 
means that a rotary evaporator was used. 

One of ordinary skill in the art will appreciate that in some cases protecting groups 

20 may be required during preparation. After the target molecule is made, the protecting group 
can be removed by methods well known to those of ordinary skill in the art, such as described 
in Greene and Wuts, "Protective Groups in Organic Synthesis" (2 nd Ed, John Wiley & Sons 
1991). 

EXAMPLE 1 

25 1,3-DtETHYL>5>f3R-PYRROLIDlN-3-YL-5>M-TOLYL-3H-lMIDAZOL-4-YL)-1,3-DIHYDRO- 



BENZOIMIDAZOL-2-ONE HYDROCHLORIDE SALT 




A) 5-r((3RM->Benzvl-pyrrolidin-3-vlimino)>methvlM ,3-diethvl-1,3-dihvdro- 
benzoimidazol-2-one. 
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i To a dry flask charged with a stir bar was added (3R)-(-)-1-benzyl-3-aminopyrrolidine 
(202 mg, 1.15 mmoles) (commercial from TCI-US), 1,3-Diethyl-2-oxo-2,3-dihydro-1H- 
benioimidazoIe-5-carbaldehyde (250 mg, 1.15 mmoles), magnesium sulfate (500 mg) and 5 
ml ctf dichloromethane (0.23 M). The flask was sealed with a plastic cap and the resulting 
5 mixture was stirred for 20 hours at 22 °C. The mixture was filtered through a nylon disk via 
syririges, rinsing with dichloromethane and the yellow filtrate was concentrated to give 450 
mg of the title compound as a yellow gum/foam. 

! B) 5-r3-a3R)>1-Ben2vr-pvrrolidin>3-vr)-5-m^olvN3H-fmidazo>-4-vi1-1,3- 
d?ethvM,3-dihvdro-benzoimidazol-2-one . 

10 ' To a flask charged with 5-[((3R)-1-Benzyl-pyrrolidin-3-ylimino)-methyi]-1 ,3-diethyM ,3- 

i 

dihydro-benzoimidazol-2-one was added a stir bar and 4-m ethyl phenyl- 
toylslulfonomethylisocyanide (326 mg, 1.15 mmoles) (Joseph Sisko, Mark Mellinger, Peter W. 
Sheljdrake, and Neil H. Baine, Organic Synthesis, Vol. 77, 198-205 (1999); Joseph Sisko, 
Mark Mellinger, Peter W. Sheldrake, and Neil H. Baine, Tetrahedron Letters, Vol. 37, No. 45, 

15 8113-8116, (1996); United States Patent 5,756,499; prepared in an analogous manner 
starting with 3-methylbenzylaldehyde). N,N-dimethylformamide (2 mL, 0.58 M) was added 
and Within 5 minutes a light yellow solution was obtained. To this stirred solution was added 
MP-parbonate (498 mg, 1 .37 mmoles) (Argonaut Tech); the flask was sealed with a plastic 
cap and the mixture was stirred for 40 hours. The mixture was filtered into a separatory 

20 funnel with ethyl acetate. The ethyl acetate layer was extracted with 3 N HCI (3 times). The 
aqueous extracts were made basic to approximately pH 9.5 with solid potassium carbonate. 
The Lasic mixture was extracted with ethyl acetate (3 times). These ethyl acetate extracts 
werei washed with water (2 times), dried with sodium sulfate, filtered and the filtrate was 
concentrated to give a yellow oil. This oil was purified by flash chromatography (95:5 ethyl 

25 acetate/methyl alcohol) to give 240 mg of the named compound as a light yellow foam/gum. 

i C) l^-PlethvNS-fSR-pyrrolidin-S-vl-S-m-tolvl-SH-imidazoM-vn-l^-dihvdro-- 
benzoimidazol-2-one hydrochloride salt. 

A mixture of 5-[3-((3R)-1-Benzyl-pyrrolidin-3-yl)-5-m-tolyl-3H-imidazol-4-yl]-1 ,3- 
dieth^l-1,3-dihydro-benzoimidazol-2-one (235 mg, 0.47 mmoles), 10% palladium on carbon 

30 (200 jng), and concentrated hydrochloric acid (77 \xL t 0.93 mmoles), in 20 mL methyl alcohol 
was shaken under hydrogen atmosphere (50 psi) for 5.5 hours. The mixture was filtered 
through nylon and the filtrate was concentrated to give 183 mg of a light yellow foam. The 
foam | was taken up in approximately 2 ml hexanes/ethyl acetate (1:1) and stirred as a 
suspension for 18 hours. The white crystals where collected by filtration, washed with 

35 hexarjes and dried to give 86 mg of the title compound. MS (APCI) m/z 416 (M+1). 
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The compounds of Examples 2- 53, were prepared according to methods analogous 
to those of Example 1, substituting the appropriate aldehyde, amine and isocyanide where 
required. 

TABLE 1 



Ex. 


Structure 


Data 


2 


q 

V - CH 3 

H 3 C-N Jl R 

Xj N 


MS (APC1) m/z 388 (M+1 ). 


3 


s — N 


MS (APCI) m/z 388 (M+1). 

• 


4 


Vn^ CH 3H 

ch 3 r i 

jp N 


MS (APCI) m/z 41 6 (M+1 ). 
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Ex. 


Structure 


Data 
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N> — N N 


MS (APCI) m/z 390 (M+1). 


;« 

i 

I 

i 

! 
i 

1 


H 

o y*h n 


MS (APCI) m/z 431 (M+1) 
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/MeOH). MS (APCI) m/z 
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48 




MS (APCI) m/z 420 (M+1 ) 
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Example 54 

5>r3-(2-Amino-ethv»-5>tn-tolvl-3HHm»dazol-4-vn-1 ,3-dimethvM.3-dihvdro- 

benzoimidazol-2-one 

O. , CH : 
V-N 




I 

5 ! A. To a dry flask charged with a stir bar was added 2-{2-amino-ethyl)-isoindole- 

1,3-dione hydrochloride salt (100 mg, 0.53 mmoles) (Burgess, K.; Ibarzo, J. D.;Linthicum S.; 
Russfell, D.H.; Shin, H.; Shitangkoon, A.; Totani, R.; and Zhang, A.; J. Am. Chem. Soc. 1997, 

j 

119, ! 1556), 1,3-Dimethyl-2~oxo-2 f 3-dihydro-1H-benzoimidazole-5-carbaldehyde (156 mg, 

0.68 mmoles), MP-carbonate (254 mg, 0.79 mmoles) (Argonaut Tech), 3 A sieves (1.2 g) and 

i 

10 4 mL of dichloromethane. The flask was sealed with a plastic cap and the resulting mixture 
was Stirred for 48 hours at 22 °C. The mixture was filtered through a nylon disk via syringes, 
rinsing with dichloromethane and the filtrate was concentrated to give 154 mg of 2-{2~[(1,3- 
Dimelhyl-2-oxo-2,3-dihydro-1H-benzoimidazol-5-ylmethylene)-amino]-ethyl}-isoindole-1 ,3- 
dioneas a light yellow solid. 

15 1 B. To a flask charged with 2^2-[(1,3-Dimethyl-2-oxo-2,3-dihydro-1H- 

i 

benzdimidazol-5-ylmethylene)-amino]-ethyl}-isoindole-1,3-dione was added a stir bar and 4- 

I 

methylphenyl-toylsulfonomethylisocyanide (120 mg, 0.42 mmoles) (Joseph Sisko, Mark 

Mellin'ger, Peter W. Sheldrake, and Neil H. Baine, Organic Synthesis, Vol. 77, 198-205 

i 

(1999); Joseph Sisko, Mark Meliinger, Peter W. Sheldrake, and Neil H. Baine, Tetrahedron 

l 

20 Letters, Vol. 37, No. 45, 8113-8116, (1996); US5756499; prepared in an analogous manner 
startinlg with 3-methylbenzylaldehyde). dichloromethane (4 mL) was added and within 5 

minutes a light yellow solution was obtained. To this stirred solution was added MP- 

i 

carbonate (250 mg, 0.78 mmoles) (Argonaut Tech); the flask was sealed with a plastic cap 

I 

and the mixture was stirred for 5 days. The mixture was filtered, washing with 

25 dichloromethane and ethyl acetate. The filtrate was concentrated to give a yellow oil. This oil 

i 

was purified by flash chromatography (5% methanol in ethyl acetate) to give 1 05 mg of 2-{2- 
[5-( 1 ,3^-D imethyl-2-oxo-2 , 3-dihydrc^ 
isoindole-1 ,3-dione as a light yellow film/solid. 

C. To a stirred, hot solution of 2-{2-[5-(1,3-Dimethyl-2-oxo-2,3-dihydro-1H- 
30 benzo|midazol-5-yl)-4-m-tolyl-imidazoi-1-yI]-ethyl}-isoindole-1 ,3-dione (90 mg, 0.18 mmoles) 
in 5 m,L ethanol was added aqueous 35 wt% hydrazine (50 jaL). The resulting mixture was 

i 

heatecj at reflux for 4 hours. The mixture (white precipitate visible) was cooled to 23 °C and 

I 
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concentrated in vacuo. The residue was taken up in 3 N HC1 and methanol and extracted with 
ethyl acetate. The ethyl acetate extract was washed with 3 N HCL The combined acidic 
aqueous layers were extracted with ethyl acetate (2 times). The acidic aqueous layer was 
made basic (pH 10-11) with Na 2 C0 3 and extracted with ethyl acetate (3 times). These ethyl 
5 acetate extracts were combined and dried (Na 2 S0 4 ), filtered, and the filtrate was concentrated 
to give 48 mg of 5-[3-(2-Amino-ethyl)-5-m-tolyl-3H-imidazol-4-yl]--1,3-dimethyl-1,3-dihydro- 
benzoimidazol-2-one as an off white film/solid. MS (APCI) m/z 362 (M+1). 

The compounds of Examples 55-58, were prepared according to the method of claim 
54, substituting the appropriate aldehyde, amine and isocyanate where appropriate. 
10 TABLE 2 



Example 


Structure 


Data 


55 


F 




56 


F 




57 


O v /-CH, 

3 \k // 


MS (APCI) m/z 390 
(M+1) 
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Example 


Structure 


Data 


58 

! 

1 
1 

i * 


R\ y — CM 
j — N 3 

^ ^ JL^-N \jHS0 2 CH 3 
F 


MS (APCI) m/z 486 
(M+1) 



Example 59 

5-F5-(4-Fluoro-phenvO-3-(1 -methvl-pyrrohdin-3-vl)-3H-im?dazol-4-vn-1 «3-dimethvl-1 ,3« 

i 

dihvdro-benzoimidazol-2-one 




To a stirred solution of the title compound of Example 8 (57 mg, 0.133 mmoles) and 

formaldehyde 37% in water (0.0176 mL, 0.217 mmoles) in dichloromethane was added 

i 

sodiiim cyanoborohydride (27.5 mg, 0.437 mmoles) and acetic acid to a pH of 5.0. After 1 
hour the reaction mixture was diluted with dichloromethane and washed once with 1 N NaOH, 

i 

10 once with water, and once with brine. The organic layer was dried with magnesium sulfate, 
filtereld, and the filtrate was concentrated to give 37 mg of crude product. This residue was 
purified by flash chromatography (2% methanol in dichloromethane) to give 6 mg of the title 
compound. 

1 The compounds of Examples 59 and 60 were prepared according to the method of 
1 5 Examjple 58 substituting the appropriate amine. 
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TABLE 3 



Example 


Structure 


Data 


60 


H„C 

0, 3 > H 3 C 
H 3 C T II 

o 




61 


° v ,CH 3 C V H 3 
H 3 C-N. 1 < J 





EXAMPLE 62 



3-Methvl-1'Phenvl"5-/3-pwazin-2-vl-5"m-to>vl»1H"imida2oN4-vt)'1.3-df hydro- 
benzoimidazol-2-one 

5 To a stirred solution of 3-Methyl-1-phenyl-5-(5-m-tb^ 

benzoimidazol-2-one (prepared as described previously in Example 200, 33 mg, 0.087 mmol) 
in DMF (0.1 mL) was added NaH (4 mg, 0.095 mmol). After stirring for 20 min, 2- 
chloropyrazine (9.3 mL, 0.10 ^imol) was added and the reaction mixture was heated to 120 °C 
for 14 hours. The reaction mixture was cooled to room temperature and concentrated in 
10 vacuo. The residue was purified by LC (Waters Symmetry C8, formic acid/acetonitrile/water) 
to afford 2 mg of the title compound. 
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EXAMPLE 63 
1-lsopropvN3-methvl-5-(2-pvrimidin-5"V)-5-m-tofy^^ 



benzoimidazo!-2-one. 





OH 




5 To a stirred solution of 1 -isopropyl-3-methyl-5-m-tolylacetyl~1 ,3-dihydro- 

benzoimidazol-2-one (prepared as described in the preparations 1-8, 10.0 gm, 31 mmol) in 

r 

acetic acid (60 mL) was added bromine (1.63 mL, 31.6 mmol) in one portion. The reaction 
was allowed to stir overnight (c.a. 14 hours) after which time it was found to be complete by 
1H ls|MR. The reaction was concentrated in vacuo and the residue was taken up in ethyl 
10 acetate (150 mL) and washed twice with saturated sodium bicarbonate solution. The organic 
phase was dried with anhydrous sodium sulfate and concentrated in vacuo to afford 12.1 gm 
of a tan solid which was used without purification. 

To a stirred solution of 5-(bromo-m-tolyl-acetyl)-1-isopropyl-3-methyl-1,3-dihydro- 
benzoimidazol-2-one (2.0 gm, 4.98 mmol) in methanol (10 mL) was added sodium methoxide 

15 (2.4 mL of a 25% solution in methanpl, 9.97 mmol). After 10 minutes, the reaction was 

i 

determined to be complete by LCMS. Methylene chloride (30 mL) and 6N HCI were added to 

i 

the reaction mixture. After stirring for 30 min, the layers were separated and the aqueous 
layer was extracted with three more portions of methylene chloride. The combined methylene 
chloride extracts were dried over anhydrous sodium sulfate and concentrated in vacuo to 

20 affordl 1 .2 gm of a tan solid which was used in the next step without further purification. 

1 To a stirred solution of 5-(hydroxy-m-tolyI-acetyl>-1-isopropyl-3-methyl-1,3-dihydro- 
benzdimidazol-2-one (prepared above, 300 mg, 0.88 mmol) in acetic acid was added copper 
acetaie (320 mg, 1.8 mmol), ammonium acetate (680 mg, 8.9 mmol), and pyrimidine-5- 
carbo^aldehyde (Synthetic Communications, 1994, 253-256, 150 mg, 1.33 mmol). The 

25 reaction mixture was heated to reflux. After three hours, the starting material was completely 
consupned. The reaction mixture was cooled to room temperature and ammonium hydroxide 
was added cautiously to the stirred solution until pH = 8-9. After stirring for 10 minutes, the 
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blue solution was extracted with methylene chloride (3 X 30 mL). The combined organic 
extracts were washed with brine and dried over anhydrous sodium sulfate. Removal of the 
solvent in vacuo afforded 280 mg of crude material which was purified by flash 
chromatography (ethyl acetate) to afford 60 mg of the title compound. MS (M+1) = 425.2. 
5 The following compounds were prepared using the procedure described in Example 

63 above. 
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Structure 


Data MS (M+1) 
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EXAMPLE 
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Example 142 and 143. 
N-F5~(1-lsobutvl-3>methvl"2~oxo-2,3-dihvdro-1H-benzoimida2oN5-v1>^m"tolyl- 
5 1H-imidazol-2-vn-acetamide and 

542«Amino>5-(3-chlorO"Phenvl)-3H-irnfda2oN4-vn--1-'Cvctopentvl-3"methv1-1,3- 
dihydro-ben2oimida2ol>2-one hydrochloride. 




To a stirred solution of 1-isobutyl-3-methyl-5-m-tolylacetyl-1,3-dihydro-benzoimidazol- 
10 2-one (1.0 gm t 2.97 mmol) in acetic acid (11 mL) was added bromine (2.97 mL of a 1M 
solution of bromine in acetic acid, 2.97 mmol). After 2 hours, 1 HNMR of an aliquot of the 
reaction mixture showed complete reaction. The acetic acid was removed in vacuo, and 
residual acetic acid was removed by azeotroping with methanol. The residue was taken up in 
DMF (11 mL) and treated with N-acetyi guanidine (0.90 gm, 8.92 mmol). The reaction 
15 mixture was stirred for 3 days at room temperature. LCMS of the reaction mixture indicated 
the starting material was consumed. The reaction mixture was poured into water (150 mL) 
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and, the white precipitate was filtered and dried in vacuo. Chromatography (Flash 40, ethyl 
acetate) afforded 262 mg of a light yellow solid. MS (M+1 ) = 41 8.2 

1 To a stirred solution of N-[4-(3-chloro-phenyl)-5-(1-cyclopentyl-3-methyl-2-oxo-2,3- 

i 

i 

dihyjdro-1 H-benzoimidazol-5-yl)-1 H-imidazol-2-yl]-acetamide (prepared as described above, 
5 102jmg) in methanohwater (1:1, 10 ml_) was added concentrated sulfuric acid (ca. 0.5 mL). 
The; mixture was heated to reflux for 4 hours, after which the reaction was cooled to room 
temperature and the concentrated in vacuo. The resulting aqueous solution was diluted with 
wat^r and the pH was adjusted to 10 with aqueous ammonium hydroxide. The mixture was 
filtered and the resulting white powder was taken up in 1M HCi in ether and concentrated in 
10 vacuo to afford 70 mg of the title compound as the HCI salt. MS (M+1) = 408.1 (free base). 

1 The following compounds were prepared using the procedure described in Example 
142 and 143 above. 
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Example 200 and 201 

3-Methyl-1-phenvl-5-(5-m-tolvMH-im^ and 
5-f3-benzyl-5-m-tolvl-3H-imidazol-4-yrM ,3-diethvl-1.3-dihvdro-benzoimidazol-2-one. 

5 1 3-Nitro-4-phenvlamino-benzoic acid 

i 

A mixture of 4-chloro3-nitrobenzoic acid (5.70 gm, 23 mmol), aniline (3.17 mL, 35 
mmol), N-methylmorphoiine (3.24 mL, 25 mmol), copper powder (0.1 gm, 1.57 mmol) and 
isoamyl alcohol (200 mL) was heated to reflux with stirring for 6 days. The mixture was then 
cooled to room temperature and filtered through a pad of celite. The filtrate was concentrated 

10 in vaquo and the residue taken up in ethyl acetate. The organic phase was washed with 3N 
HCI (2 X 1L). The resulting organic phase was then extracted with saturated aqueous sodium 
carbonate solution. The aqueous phase was then washed with diethyl ether, followed by 
ethyl acetate. The aqueous phase was cautiously acidified to pH = 1 with 6N HCI, and the 
resulting precipitate was filtered and dried to afford 2.54 gm of the title compound which was 

1 5 used Without further purification. 

2-Oxo-l -phenvf^.S-dihydro-l H-benzoimidazofe-5-carboxylic acid methoxv- 
methvl-amide 

i 

To a stirred solution of 3-amino-4-phenylamino-benzoic acid (prepared from 3-nitro-4- 
phenylamino-benzoic acid as described in the general procedure, 2.04 gm, 8.94 mmol) in 

I 

r 

I 
I 
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THF (25 mL) was added carbonyi diimidazole (3.62 gm, 22.34 mmol). After stirring for 1 hour 
at room temperature, N.O-dimethy! hydroxy! amine (1.31 gm, 13.41 mmol) was added in one 
portion. Stirring was continued at room temperature for an additional 2 hours after which time 
the reaction was determined to be complete by LC-MS. The THF was removed in vacuo and 
5 the residue was diluted with water and extracted with methylene chloride three times. The 
combined methylene chloride extracts were dried over anhydrous sodium sulfate and 
concentrated in vacuo to afford 2.23 gm of the title compound as a tan solid which was used 
without further purification. 

3-MethyM -phenyl-5-(5-m-tolvM H-lmidazol-4-ylM ,3-dihydro-benzoimidazol-2- 

10 one 

5-(Bromo-m-tolyl-acetyl)-3-methyl-1-phenyU1,3-dihydro-benzoimidazoi-2-one 
(prepared from 2-oxo-1-phenyl-2 T 3-dihydro-1H-benzoimidazole-5-carboxylic acid methoxy- 
methyl-amide as described in the general procedure, 0.26 gm, 0.60 mmol) was added to 5 mL 
of 8% water/formamide and the mixture was heated to 140 °C for 14 hours. The reaction 
15 mixture was then cooled to room temperature and diluted with 20 mL of ammonium hydroxide 
with rapid stirring. After stirring for V* hour, the solid precipitate was filtered and purified by 
column chromatography (0.5% methanol in ethyl acetate) to afford 75 mg of the title 
compound. MS (M+1 ) = 381 .2 

5"(3-Benzvt-5-m4oM-3HHmidazol-4-vl)-1,3-diethvU1,3-dihvdrO"benzoimIdazoU2- 

20 one 

To a slurry of sodium hydride (254 mg of a 60% dispersion in mineral oil, 6.4 mmol) in 
DMF (79 mL) was added 1,3-diethyl-5-(5-m-tolyl-3H-imidazol-4-yl)-1,3-dihydro- 
benzoimidazol-2-one (prepared as described above, 2.0 gm, 5.8 mmol). The resulting 
mixture was stirred for 15 minutes, then benzyl bromide (0.76 mL, 6.4 mmol) was added all in 

25 one portion. The reaction was stirred for an additional 30 minutes, and was then quenched 
with water. The aqueous mixture was extracted with ethyl acetate, and the combined organic 
extracts were dried over anhydrous sodium sulfate and concentrated in vacuo to afford a 
yellow oil. The oil was purified by flash chromatography eluting with ethyl acetate to afford 
540 mg of the title compound as the less polar constituent. MS (M+1) = 437.0 

30 The following compounds were prepared using methods analogous to those 

described in Example 200 and 201 above. 
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i Example 235, 236 and 237 

1 -lsobutvN3-methvl-5-(5«m-tolvl-2-trSfluoromethvl>3H"imidazol-4-vl)-1 ,3-dihvdro- 

benzoimidazol-2-one, 

i 

i 5-(1 -lsobutvl-3-methvl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-vQ-4-m-tolvM H- 
5 | imidazoie-2-carbonitrile and 

1-eithvl-3HTiethvl-5-r2-(morpholine-4-carbonvO^^ 

benzoimidazol-2-one. 

' Examples 235 and 236 were prepared using the method of Kimoto, H.; Cohen, L.A. J. 
Org. Chem. 1980, 45, 3831-3835. 

i 

10 5-(1-bobutvl-3'methvl-2-oxo-2,3-dihvdro-1H-benzoimidazot-5-vn-4-m-to!yN1H- 
imid'azole-2-carboxvlic acid 

1-lsobutyl-3-methyl-5-(5-m-toly^ 

i 

benz;oimidazoi-2-one (prepared as described previously using the method described for 
example 63 and Lombardino, J. G.; Wiseman, E. H. J. Med. Chem. 1974, 17(11), 1182- 
15 1188', 34 mg, 0.08 mrnoi) was suspended in 0.5M sodium hydroxide solution (1.27 mL). The 
suspension was stirred for 3 days, after which time the reaction was taken to pH = 2 with 1 N 

HCI ^nd concentrated in vacuo. The residue was taken up in ethano! and cooled to 0 °C, at 

i 

which time sodium chloride was filtered off. The ethanol was concentrated in vacuo and the 

i 

residue was purified by LC (Waters Symmetry C8, formic acid/acetonitrile/water) to afford 8 
20 mg of the title compound as a white solid. MS (M+1 ) = 405.1 

i S-d-lsobutyt-S-methyl^-oxo^^^dihydro-IH-benzoimidazol-S-vD^-m-tolvl-IH" 
imidazole-2-carbonitnle 

1-lsobutyl-3-methyI-5-(5-m-toly!-2-tri^ 
benzqimidazol-2-one (prepared as described previously using the method described for 
25 example 63 and Lombardino, J. G.; Wiseman, E. H. J. Med. Chem. 1974, 17(11), 1182- 
1188, 20 mg, 0.05 mmol) was suspended in 5% aqueous ammonium hydroxide solution (4.7 

mL). The suspension was stirred for 5 days, after which time the reaction was concentrated 

i 

in vacuo. The resulting material was purified by LC (Waters Symmetry C8 t acetonitriie/water 

40% to 100%) to afford 8 mg of the title compound as a white solid. MS (M+1) = 386.2 

i 

30 1-Ethyl-3-methvt-542-(morpholine-4-car^^ 

dihydro-benzoirmdazol-2-one 

i 

i A mixture of 1-ethyl-3-methyl-5-(5-m-tolyl-2-trifluoromethyl-3H-imidazol-4-yl)-1 ,3- 

i 

dihydro-benzoimidazol-2-one (prepared as described above, 50 mg, 0.13 mmol), N,N- 
dimethiylaminopyridine (48.7 mg, 0.40 mmol), EDCI (38.3 mg, 0.20 mmol) and morpholine 
35 (17.4 mg, 0.20 mmol) was stirred at room temperature in THF (1 .33 mL) at room temperature. 
One di;op of DMF was added to ensure solubility. The reaction, mixture was allowed to stir 
overnight. The mixture was concentrated in vacuo, taken up in methylene chloride and 
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washed with 10% aqueous citric acid. The organic phase was dried over anhydrous sodium 
sulfate and concentrated in vacuo to afford a reddish-brown solid, which was recrystallized in 
diisopropyl ether to give 19 mg of the title compound. MS (M+1 ) = 446.5. 

The following examples were prepared using the methods described for examples 
5 235, 236, and 237. 

EXAMPLE | Structure I Data MS (M+1) 
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Example 263 

1 -1sopropv1-3-methvl-5-(2-pvrazin-2-vl-5-m-tolyM H-imidazol-4-vlV1 ,3-dihvdro- 
benzofmidazol-2-one 




A stirred mixture of 5-(bromo-m4olyl-acetyl)-1-isopropyl-3HTiethyl-1 ,3-dihydro- 
benzoimidazo!-2-one (prepared as described in example 142 f 0.5 gm, 1.25 mmol), pyrazine- 
2-carboxamidine hydrochloride (0.395 gm, 2,49 mmol) cesium carbonate (1.22 gm, 3.74 
mmol) and DMF (4.0 ml_) was heated to 60 °C. After 1 hour, the reaction was determined to 
10 be complete by LCMS. The reaction was cooled to room temperature and diluted with water 
(40 mL). After stirring for 1 hour t the crude suspension was filtered and the solids were 
purified by flash chromatography (diethyl ether, followed by ethyl acetate) to afford 40 mg of 
the title compound as a light tan solid. MS (M+1) = 425.1 

The following examples were prepared using the method described for example 263. 
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Example 291 

3-METHYL-1>THIOPHEN-3-YL-5W5>M-TOLYL>3H->MiDAZOL>4-YU-1.3-D)HYPRO- 
B ENZOI MIDAZOL-2-ONE 

i 

To a solution of 14ert-butyl-3-methyi-5-(5-m-tolyl-1H-]mldazoi--4-yl)-1 ,3-dihydro- 
benzdimidazol-2-one (prepared as described previously, 100 mg, 0.277 mmol) in THF (1 mL) 
was added sodium hydride (12 mg of a 60% dispersion in mineral oil, 0.31 mmol). After 5 
minutes, p-toluenesulfonyl chloride (58 mg, 0.31 mmol) was added, and the reaction was 
allowejd to stir overnight. The reaction mixture was diluted with water and extracted with ethyl 
acetate. The organic phase was dried over anhydrous sodium sulfate and concentrated in 



BNSDOCID: <WO_ 



02072576A1 I > 



WO 02/072576 



PCI7IB02/00334 



166 



vacuo to afford 140 mg of tolylated imidazole as a 1:1 mixture of regioisomers which was 
taken up in 1 mL of trifluoroacetic acid and treated with 0.25 mL of methanesulfonic acid. The 
mixture was allowed to stir for 2 hours, then diluted with methylene chloride and cautiously 
neutralized with aqueous sodium bicarbonate solution. The methylene chloride phase was 
5 dried over anhydrous sodium sulfate and concentrated in vacuo to afford 120 of a mixture of 
1 -methyl-6-[1 -(toluene-4-sulfonyl)-5-m-tolyl-1 H-imidazol-4-y1]-1 ,3-dihydro-benzoimidazol-2- 
one and 1-methyI-6-[3-{toluene-4-sulfonyl)-5-m-tolyl-3H-imidazol-4-yl]-1,3-dihydr6- 
benzoimidazol-2-one. The following reaction was carried out using a modification of the 
procedure found in Chan, D. M. T.; Monaco, K. L; Wang, R-P.; Winters, M. P. Tetrahedron 

10 Lett 1998, 39, 2933-2936. A mixture of the tosylated imidazoles (100 mg, 0.22 mmol), 3- 
thiopheneboronic acid (55.8 mg, 0.44 mmol), Cu(OAc>2 (39.6 mg, 0.22 mmol), powdered 
molecular sieves (400 mg), triethylamine (60.8 jiL, 0.44 mmol) in methylene chloride (1 mL) 
was stirred for three days. The mixture was poured on to a celite pad and the pad was eluted 
with ethyl acetate. The ethyl acetate was concentrated in vacuo to afford a tan solid that was 

15 taken up in THF (1 mL) and treated with concentrated aqueous HCI (1 mL). After 2 hours, the 
reaction was diluted with water and washed with diethyl ether. The aqueous phase was 
basified with aqueous ammonium hydroxide, then extracted with methylene chloride (2 X 40 
mL). The methylene chloride was dried over anhydrous sodium sulfate and concentrated in 
vacuo to afford 65 mg of 3-methyl-1-thiophen-3--yl-5-(5-m-tolyl-3H--imidazol-4-yl)-1,3-dihydro- 

20 benzoimidazol-2-one. MS (M+1) = 387.2 

The following examples were prepared using the method described for example 291. 
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EXAMPLE 
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Example 313 

1-(1-CYCLOPENTYL-3-METHYL>2-OXQ-2,3-DIHYDRO-1H-BENZOlMlDAZOL-5- 
YU-2-M-TOLYL-ETHANE-1 ,2-DlONE 2-OX1ME 




5 Sodium ethoxide (9.27 mL of a 21% solution in ethanol, 28.6 mmol) was added to 

ethanol (12 mL) at 0 deg C. After 5 minutes, 1-cyclopentyl-3-methyl-5-m-tolyIacetyl-1,3» 
dihydro-benzoimidazol-2-one (prepared as described in the general procedure, 5 gm, 14.3 
mmol) was added. n-Butyl nitrite (3.34 mL, 28.6 mmol) was then added dropwise over 5 
minutes. When the addition was complete, the flask was covered with a septum and allowed 

10 to stand in the refrigerator overnight, after which time LCMS of an aliquot showed essentially 
complete reaction. The reaction mixture was diluted with 300 mL of water and allowed to stir 
at room temperature overnight. The resulting precipitate was filtered and dried in vacuo. The 
yellow solid was slurried with benzene for 2 hours and filtered to afford 4.0 gm of a pale tan 
solid. The title oxime is formed a ca. 10:1 mixture of isomers. 

15 5-(2-Amino-1 -hydroxv-2-m-tolyl-ethvl)-1 -cvc1openty1-3-methvl-1 ,3-dihydro- 

benzoimidazol-2-one hydrochloride 

1-(1-Cyc!opentyl-3-methyl-2-oxo-2,3-dihydro-1H-benzoimidazol-5-yl)~2-m-tolyl- 
ethane-1,2-dione 2-oxime (5 gm, 13.2 mmol) was dissolved in ethanol (300 mL) in a Parr 
bottle. Concentrated HCl (3.3 mL, 40 mmol) was added, followed by 10% Pd on carbon 

20 (approximately 0.5 gm). The resulting mixture was placed on a Parr hydrogenation apparatus 
and hydrogenated at a hydrogen pressure of 40 psi. Hydrogen consumption slowed 
considerably after 3 hours, with the amino ketone being formed initially. Hydrogenation was 
continued overnight, after which time the reaction was determined to be complete. The 
mixture was filtered through a celite plug and the filtrate was concentrated in vacuo to afford a 
' 25 viscous yellow oil, which was triturated/repulped in diethyl ether to afford 4.90 gm of a white 
solid. 

N-r2-(1-Cvclopentvl>3-methvl-2-oxo-2.3-dihvdro-1H-benzoimidazol-5-vl)-2- 
hvdroxv-1-m-tolvl-ethvn»3-methoxv-propionamtde. 

To a stirred solution of 3-methoxypropionic acid (93.5 |iL, 0.99 mmol) in methylene 
30 chloride (6 mL) and DMF (200 //L) was added oxalyl chloride (86.8 jiL, 0.99 mmol). The 
resulting clear solution was stirred for 2 hours, then added via canula to a stirred solution of 5- 
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(2-qmino-l -hydroxy-2-m-toly!-ethyl)-1 -cyclopentyl-3-methyM ,3-dihydro-benzoimidazol-2-one 

i 

hydrochloride (400 mg, 0.99 mmol) and triethyi amine (306 juL) in methylene chloride (4 mL). 
Aftelr 1 hour, LCMS showed complete reaction. Water was added to the reaction mixture and 
the organic phase was separated and washed with brine. The organic phase was dried over 
5 anhydrous sodium sulfate and concentrated in vacuo to afford 433 mg of the amide, which 
wa^ used without further purification. 

N-f2-(1-Cvctopentvl"3-methvl"2-oxo-2,3-dihvdro-1H--ben20irnidazol>5-vl)-2-oxo-1- 

i 

m-tolvl-ethvn-3-methoxv-propionamide. 

' N-[2-(1-Cyclopentyl-3-methyl-2-oxo-2,3-dihydro-1H-benzoimidazol-5-yl)-2-hydroxy-1- 
10 m-t^lyl-ethyl]-3-methoxy-propionamide (433 mg, 0.96 mmol) was dissolved in methylene 
chloride (9.6 mL) and N-methylmorpholine N-oxide (168.7 mg, 1.44 mmol) was added. After 
stirring for ten minutes, TPAP (20.2 mg, 0.06 mmol) was added. The reaction was stirred for 
1 hour, after which time LCMS and TLC (ethyl acetate) indicated complete reaction. The 
reaction mixture was poured into saturated aqueous sodium bicarbonate and additional 
* 15 methylene chloride was added. The organic phase was separated and washed with brine, 
foliojwed by aqueous copper sulfate. The organic phase was then filtered through a plug of 
silica gel, eluting with ethyl acetate. Concentration of the filtrate afforded 294 mg of a white 
solid that was used without further purification. 

I 1-Cvclopentvl-5-r2-f2-methoxv~ethyl)-5-m-tolvl--3H-imida2ol~4-vn-3-methvl-1 ,3- 
20 dihvdro-benzoimidazol-2-one. 

N-[2-(1 -CyclopentyI-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-y1)-2-oxo-1 -m- 
tolyWethyl]-3-methoxy-propionamide (294 mg, 0.65 mmol) was stirred with ammonium 
trifluoroacetate (857 mg, 6.5 mmol) and the mixture was heated to 150 deg C in an oil bath. 
Occasionally, the sides of the flask were rinced down with methanol to insure all reactants 
25 wer0 heated uniformly. A TLC (ethyl acetate) of the reaction mixture after 1 hour of heating 
showed complete reaction. The oil bath was removed, and hot water was added to the 
reaction mixture as it cooled. When the mixture reached room temperature, no precipitate 
formed, so the aqueous mixture was extracted with ethyl acetate (2 X 20 mL). The combined 
organic phase was washed with water and dried over anhydrous sodium sulfate to afford 240 
30 mg cff a tan solid. MS (M+1) = 431.3. 

i The following examples were prepared using the method described for example 313. 
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i Example 330 

1 ,3-DIETHYL-5-(54>YRlDlN-3-YL-2-M-TOLYL-1 H-PYRROL-3-YU-1 ,3-DlHYDRO- 
BENZOIMiDAZOL-2-ONE 

i 

I 2-(1,3-diethvl-2-oxo-2,3-dihydro-1H43enzoimidazo^^ 
butahe-1 ,4-dione. 

, To a cooled (0 °C) solution of 1 T 3-diethyl-5-(2-oxcK2-m-tolyl-ethyl)-1 ,3-dihydro- 
benzpimidazol-2-one (prepared as described previously, 500mg f 1.55 mmol) in N,N- 
dimethylacetamide (DMA, 2.35 mL) was added NaH (124 mg of a 60% dispersion in mineral 
oil, 3.1 mmol). The slurry was stirred for 10 minutes, then a solution of 3- 
(Bronjioacetyl)pyridine (310 mg, 1.55 mmol) in DMA (0.470 mL) was added. After 1 hour, the 
reaction was quenched with 3 mL of acetic acid and diluted with water. The aqueous was 

extracted with EtOAc (3x10 mL), the organics combined and washed with water, saturated 

j 

sodiupi bicarbonate, then again with water. The organics were dried over anhydrous sodium 
sulfate and concentrated in vacuo to afford 600 mg of the title compound. 
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1 ,3-Diethvl-5-(5-pvridm-3-vl-2-m-tolvM H-pvrrol-3-ylH ,3-dihvdro-benzoimidazol- 

2-one 

A solution of 2-(1,3-diethyl-2HDXo-2,3HiihydrcMH-benzoimidazol^^^ 
m-tolyl-butane-1 ,4-dione (600 mg, 1.13 mmol) and ammonium acetate (871 mg, 11.3 mmol) 
5 in acetic acid (3.77 mL) was heated at 1 1 0 °C for 4 hours. The reaction was then poured over 
a mixture of ice and NH 4 OH and stirred for 5 minutes. The aqueous mixture was extracted 
with EtOAc (3x10 mL). The organtcs were combined, washed with brine, dried over sodium 
sulfate, and concentrated in vacuo to give a orange oil. The oil was purified by flash 
chromatography using a gradient of Et 2 0 to 50% EtOAc/Et 2 0, affording 30 mg of the title 
10 compound. MS (M+1) = 423.2. 

Example 331 

1-(2-Chloro-phenvl)-3-methvl-5-(4-m-tolvl-oxazoU5-vn-1,3-dihvdro- 
benzoimidazol-2-one 

A slurry of 1-(2-chloro-phenyl)-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazole-5- 
15 carbaldehyde (prepared as described previously, 100 mg, 0.35 mmol), [(toluene-4-sulfonyI)- 
m-tolyl-methyl]-isonitrile (prepared as described previously, 110 mg, 0.38 mmol) and 
potassium carbonate (53.1 mg, 0.38 mmol) in DMF was heated to 60 °C overnight. The 
reaction mixture was cooled to room temperature and quenched with water. The resulting 
aqueous solution was extracted with ethyl acetate and the combined organic extracts were 
20 washed with brine, dried over anhydrous sodium sulfate and concentrated in vacuo to afford a * 
brown oil. Purification by HPLC (30-80% acetonitrile/water gradient) afforded 40 mg of the 
title compound. MS (M+1) = 416.3 



The following examples were prepared using the method described for example 331 . 
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Example 334 

1 -Cyclobutvl-3-rnethvl-5-f3-m-tolyM H-pyrazol-4-ylM ,3-dlhydro-benzoimidazo!-2-one 




5 4-Fluoro-3-nttro-benzoic acid methyl ester 

To a solution of 4-fluoro-3-nitro-benzoic acid (25 g, 0.135 mol) in dichloromethane 
(250 ml) at 23°C was added dimethylformamide (0.5 ml) followed by dropwise addition of 
oxglyl chloride (15 ml, 0.172 mol). After stirring for 2 hours an aliquot was removed and 
confirmed to be product by 1 H NMR. The entire sample was then concentrated under 

10 reduced pressure, diluted with dichloromethane (250 ml) and cooled to 0°C. The sample was 
then treated with a solution of triethylamine (37 ml, 0.266 mol) and methyl alcohol (43 ml, 
0.939 mol) in dichloromethane (50 ml) added dropwise over 30 minutes. The reaction was 
allowed to warm to 23°C. After 2 hours the reaction was poured onto aqueous sodium 
bicarbonate and extracted with dichloromethane. The organic layer was dried with sodium 

15 sulfate and concentrated in vacuo to give 26.5 g of 4-fluoro-3-nitro-benzoic acid methyl ester 
as a solid. 

4-Cvclobutvlamino-3-nitro-benzoic acid methyl ester 

To a solution of 4-fluoro-3-nitro-benzoic acid methyl ester (14.51 g, 50.9 mmol) in 
dichloromethane (150 ml) was added cyclobutylamine (14 ml, 164 mmol) slowly with cooling 
20 on an ice bath. After 2 hours at 23°C the reaction was diluted with water and extracted with 
dichloromethane. The organic layer was dried with sodium sulfate and concentrated in vacuo 
to give 18.95 g of 4-cyclobutylamino-3-nitro-benzoic acid methyl ester. 
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3-Amino-4-cvclobutvlamino-benzoic acid methyl ester 

To a solution of 4-cyclobuty1amino-3-nitro-benzoic acid methyl ester (1 8.95 g, 56.3 
mmol) in ethyl alcohol (300 ml) in a Parr shaker was added 10% Pd/C ( 0.67 g). The reaction 
was subjected to an atmosphere of hydrogen (50 psi) until the consumption of hydrogen 
ceased (2 hours). The reaction mixture was filtered through a pad of Celite® and 
concentrated to give 15.94 g of 3-Amino-4~cyclobutylamino-benzoic acid methyl ester as a 
solid. 

1-Cvclobutvl-2-oxo-2.3~dihvdro-1H-benzoimidazole-5-carboxvlic acid methyl ester 
To a solution of 3-amino-4-cyclobutylamino-benz6ic acid methyl ester (15.94 g t 72.3 
mmol) in dichloromethane (250 ml) at 23 C was added phosgene (38.3 ml of a 20% solution 
in toluene) dropwise over 30 minutes. The reaction was allowed to stand for 2 hours then 
was diluted .with water and extracted with ethyl acetate. The organic layer was dried with 
sodium, sulfate and concentrated in vacuo to give 17.01 g of 1-cyclobutyl-2-oxo-2,3-dihydro- 

* 

1 H-benzoimidazoIe-5-carboxylic acid methyl ester. 

1-Cvclobutvl-3-methvl-2-oxo-2.3-dihydro-1 H-benzoimidazole-5-carboxvlic acid methyl 

ester 

To a solution of 1-cyclobutyl-2-oxo-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid 
methyl ester (17.01 g, 69.1 mmol) in methyl sulfoxide (60 ml) was added sodium hydride 
(2.76g as a 60% dispersion in oil, 69 mmol). The reaction mixture was stirred for 30 minutes 
prior to the dropwise addition of iodomethane (4.3 ml, 69.1 mmol). The reaction was stirred 
for 1 hour, was diluted with water and extracted with ethyl acetate. The organic layer was 
dried with sodium sulfate and concentrated in vacuo to give 17.76g of 1-Cyclobutyl-3-methyl- 
2-oxo-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid methyl ester. 

1-Cvclobutvl-54wdroxvmethvl-3-methvl-1 ,3-dihvdro-benzoimidazol-2-one 
To a tetrahydrofuran (150 mL) solution of 1-Cyclobutyi-2-oxo-2,3-dihydro-1H- 
benzoimidazole-5-carboxylic acid methyl ester 16.35 g, 62.8 mmol) was added lithium 
borohydride (63 mL, 2.0 M in tetrahydrofuran). The mixture was heated to 65°C then 
methanol (2.5 mL) was added. The reaction was complete after 0.5 hours and was cooled 
and extracted into ethyl acetate from saturated ammonium chloride. The organic layer was 
washed with water and brine, dried over sodium sulfate and concentrated to give 13.79g of 1- 
Cyclobutyl-5-hydroxymethyl-3-methyl-1,3-dihydro-benzoimidazol-2-one. 

5-Chloromethvl-1-cvclobutvl-3-methvl-1 T 3-dihvdro-benzoimidazol~2-one 
1-Cyclobutyl-5-hydroxymethyl-3-methy!-1,3-dihydro-benzoimidazol-2-one (13.79 g, 
59.4 mmol) was diluted with dichloromethane (300 mL) and triethylamine (12.4 mL). The 
reaction was cooled to 0°C and methanesuifonyl chloride (6.9 mL, 89.1 mmol) was added. 
The mixture was stirred for 1 hour at 0°C then was diluted with saturated sodium bicarbonate 
and extraced into dichloromethane. The organic layer was dried over sodium sulfate and 
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concentrated. The resulting oil was filtered through silica gel using ethyl acetate containing 
1% ; triethylamine as eluent to give 11.92g of 5-Chloromethyl-1-cycIobutyl-3-methy!-1,3- 
dihydro-benzoimidazol-2-one. 

1-Cvclobutvl-3-methvl-2-oxo-2.3-dihvdro-1 H-benzoimidazol-5-vO-acetonitrile 
5 1 To a solution of 5-Chloromethyl-1-cyclobutyl-3~methyl-1,3-dihydro-benzoimidazol-2- 

one l (1 1.92g, 47.5 mmol) in methyl sulfoxide (50 mL) was added sodium cyanide (6.6 g). The 

reaction was heated to 90°C for 2 hours then was cooled, diluted with water and extracted 

i 

into ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate and 
conqentrated to give (1 -Cyclobuty1-3-methy!-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yi)- 
1 0 acetonitrile (1 1 .5 g). 

\ 1-Cvclobutvl-3"methvl-2-oxo-2.3-dihvdro-1H-benzoimidazol-5-vlVacetic acid 

(1-Cyclobuty1-3-methyl-2-oxo-2 t 3-dihydro-1 H-benzoimidazol-5-yl)-acetonitrile (1 1 .5 g) 
was|diiuted with sulfuric acid:water (1:1, 25 mL) and was heated to 110°C for. 4 hour then 
cooled and extracted into ethyl acetate, dried over sodium sulfate and concentrated to give 
15 1 1 .99 g of (1 -Cyclobutyl-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-acetic acid. 

i 2-(3-Cvclobutvl-1-methvl-2-oxo-2,3-dihvdro-1H-benzoimidazol-5-vlVN-methoxv-N-> 

i 

methvl-acetamide 

(1 -Cyclobutyl-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yi)-acetic acid (1 1 .99 
g) w^s diluted with dichloromethane (200 mL) and was treated with carbonyl diimidazole (7.5 
20 g). /^fter 0.5 hour the mixture was treated with tyO-dimethylhydroxylamine hydrochloride (4.4 
g) anb was stirred at 23°C for 18 hours. The mixture was then diluted with saturated sodium 
bicarbonate and extracted into dichloromethane. The organic layer was dried over sodium 
. sulfate and concentrated to give 7.21 g of 2-(3-Cyclobutyl-1 -methy!-2-oxo-2,3-dihydro-1 H- 
benz6imidazoI-5-yl)-N-methoxy-N-methyl-acetamide. 

25 1 3-CvclobutyU1-methvl-5-(2~oxcK2-m4oivl-ethvlV1.3"dihvdro~benzoimidazol-2'One 

i 

To a tetrahydrofuran (40 mL) solution of Cyclobutyl-1-methyl-2-oxo-2,3-dihydro-1H- 
benzdimidazol-5-yl)-N-methoxy-N-methyl-acetamide (2.83 g, 9.3 mmol) at -78°C was added 

3-methylphenyl magnesium bromide (11.2 mL, 1M in tetrahydrofuran). The mixture was 

i 

allowed to warm to 23°C, was diluted with saturated ammonium chloride and extracted into 

i 

30 ethyl jacetate. The organic layer was dried with sodium sulfate and concentrated. 
Subsequent chromatography on silica gel gave 3-Cyclobutyl-1-methyl-5-(2-oxo-2-m-tolyl- 
ethyl)-;1 ? 3-dihydro-benzoimidazol-2-one (1.38 g). 

\ 1-Cvctobutyl-3-methvl-5-(3-m-to)vM H-pvrazol-4-vlM .3-dihvdro-benzoimidazo)-2-one 
To a flask containing 3-Cyclobutyl-1-methyl-5-(2-oxo-2-m-tolyl-ethyi)-1,3-dihydro- 
35 benzoimidazol-2-one (0.469 g, 1 .4 mmol) was added dimethylformamide-dimethyl acetal (3 
mL). The mixture was heated to 80°C for 3 hours. After cooling, the reaction mixture was 

concentrated then diluted with ethanol (5 mL) and hydrazine (0.5 mL) and allowed to stand for 

i 

i 



BNSDOCID <WO 02072576A1_I_> ' 



WO 02/072576 



PCT/IB02/00334 



182 



3 hours. Upon concentration of this mixture 1-Cyclobutyl-3-methyl-5-(3-m-tolyl-1H-pyra2ol-4- 
yl)-1,3-dihydro-benzoimidazol-2-one (400 mg) was obtained. 

Example 335 

1-Cvclobutvl'5-r5-(3HJimethvlamino-propvlamino>-3-m4olvl-1H-pvra2oN4>vll-3-methvl- 
5 1 ,3-dihydro-benzoimidazo1-2-one 

HX ChL 

3 \ / 3 




A pyridine (2 ml_) solution of 3-CyclobutyI-1-methyl-5-(2-oxo-2-m-tolyl-ethyl)-1 ,3- 
dihydro-benzoimidazol-2-one (220.7 mg, 0.66 mmol) was treated with sodium hydride (37,5 
mg, 60% oil dispersion). After 0.5 hours (3-lsothiocyanato-propyl)-dimethyl-amine (2 

10 equivalents) was added. After 1 hour the reaction was diluted with water and ethyl acetate 
and extracted into ethyl acetate. The organic layer was dried with sodium sulfate and 
concentrated. The residue was diluted with ethanol (2 mL) and hydrazine (0.5 mL) and 
allowed to stand for 18 hours at 23°C. The mixture was extracted with ethyl acetate and 
water, dried over sodium sulfate and concentrated. Preparative thin layer chromatography 

1 5 followed by the addition of hydrochloric acid in ether and concentrate ion gave 1-Cyclobutyl-5- 
[5-(3-dimethylamino-propylamino)-3-m-tolyl-1H-pyrazol-4-yl]-3-methyI-1,3-dihydro- 
benzoimidazol-2-one (50.1 mg) as the hydrochloride salt. 
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Example 336 

5-r5-Amino-1-(2-hvdroxv-ethy1)-3-m-tolvM H-pyrazol-4-vlM -cvclobutyl-3-methvM ,3- 

i 

dihvdro-benzoimidazol-2-one 
CH 



/ 3 



NH 2 




OH 



5 2-f1-Cvclobutvl-3-methvl-2-oxo-^ 

probionitrile 

i 

Sodium metal (1.2 g) was diluted with ethanol (12 mL). After dissolution (1- 
Cyc!obutyf-3-methyl-2-oxo-2,3-dih^ (2.0 g, 8.29 mmol) 

was added followed by ethyl 3-methyl benzoate (2.0 mL). The reaction was heated to 75°C 

10 for 2.5 hours then cooled and extracted into ethyl acetate from saturated sodium bicarbonate. 
Chromatography on silica gel gave the desired 2-(1-Cyclobutyl-3-methyl-2-oxo~2,3-dihydro- 
1H-benzoimidazol-5-yl)-3-oxo-3-m-toIyl-propionitrile. 

i 5-r5-Amino-1 -(2-hvdroxv-ethyl )-3-m-tolvl-1 H-pvrazol-4-vn-1 -cvclobutyl-3-methvM .3- 
dihVdro-benzoimidazol-2-one 

1 5 2-(1 -CycJobutyl-3nr)ethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-oxo-3-m-to!yl- 

prcjpionitrile (66.5 mg, 0.19 mmol) was diluted with 2-propanol (0.4 mL) and acetic acid (0.8 
mL). Hydroxyethyl hydrazine was then added (0.1 mL) and the mixture was heated to 70°C 
for[ 8 hours. The reaction was cooled, poured onto saturated sodium bicarbonate and 
extracted with ethyl acetate. The organic layer was dried with sodium sulfate and 

20 concentrated. Preparative thin layer chromatography gave 5-[5-Amino-1-(2-hydroxy-ethyi)-3- 
m-(olyl-1H-pyrazol-4-yl]-1-cyclobutyl-3-methyl-1 ,3-dihydro-benzoimidazol-2-one (27.6 mg). 

Example 337 

lL3"Dimethvl"5-(3-methvU5-m-tolvMH«pvrazol-4-vn-1 ,3-dihydro-benzoimidazol-2-one 

1 .3-Piethvl-2-oxo-2.3-dihvdro-1 H-benzoimidazole-5-carbaldehvde 
25 To a dichloromethane (50 mL) solution of oxalyl chloride (1.47 mL, 16.8 mmol) at - 

1 

78?C was added methyl sulfoxide (1.47 mL, 20.5 mmol). After 15 minutes 1-Cyclobutyl-5- 
hydroxymethyl-3-methyl-1,3-dihydro-benzoimidazol-2-one (2.21 g, 10.0 mmol, in 20 mL 
dichloromethane) was added. After 20 minutes triethylamine (4.26 mL, 20.6 mmol) was 

added and the reaction was allowed to warm to 23°C. Upon dilution with saturated sodium 

i 

30 bicjarbonate and dichloromethane the product was extracted into dichloromethane. The 
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organic layer was dried over sodium sulfate and concentrated to give 1 ,3-Diethyl-2-oxo-2,3- 
dihydro-1H-benzoimidazole-5-carbaldehyde (2.17 g). 

1,3-Dimethvi-5-(2-nitro-propenvl)"1.3-dihvdro-benzoimida2ol-2-one 
1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazole-5-carbaldehyde (2.48 g, 13.1 
5 mmol, obtained using the' same procedure used for 1,3-Diethyl-2-oxo-2,3-dihydro-1H- 
benzoimidazole-5-carbaldehyde) in n-butanol (25 mL) was treated with D-alanine (298.0 mg) 
and nitroethane (1.85 mL). The mixture was heated to 115°C for 4 hours, more nitroethane 
(0.5 mL) was added and the heating was continued for 2 hours. The reaction was allowed to 
cool, was filtered and washed with ether then dried to give 1 ,3-Dimethyl-5-(2-nitro-propenyl)- 
10 1 ,3-dihydro-benzoimidazol-2-one (2.229 g). 

1 .3-Dimethvl-5-(2-oxo-propyl V1 ,3-dihvdn>benzoimidazol-2-one 

1 ,3-Dimethyl-5-(2-nitro-propenyl)-1 ,3-dihydro-benzoimidazol-2-one (2.23 g) was 
dissolved in methanol (15 mL) and water (40 mL) and treated sequentially with iron (1.67 g) 
and iron trichloride hexahydrate (174.3 mg). After heating to 75°C concentrated hydrochloric 

15 acid (8mL) was added in portions over 0.5 hours. The mixture was stirred at 75°C for 2.5 
hours, cooled, treated with saturated sodium bicarbonate and extracted into ethyl acetate. 
The organic layer was dried over sodium sulfate, and concentrated to give 1 ,3-Dimethyl-5-(2- 
oxo-propyl)-1 ,3-dihydro-benzoimidazol-2-one (1 .465 g). 

S-d-Acetvl^m-tolvl-vinvlVI^-dimethvM.S-dihvdro-benzoimidazol^-one 

20 1 ,3-Dimethyl-5-(2-oxo-propyl)-1 ,3-dihydro-benzoimidazol-2-one was diluted with 

toluene (30 mL) and treated with 3-methylbenzaldehyde (0.82 mL) and piperidine (0.3 mL). 
The mixture was placed in an oil bath set to a temperature of 145°C and the flask was fitted 
with a pressure equalizing funnel containing 4 A molecular sieves and equipped with a 
condensor. After 18 hours the mixture was allowed to cool and was concentrated. 

25 Chromatography on silica gel afforded 5-(1-Acetyl-2-m-tolyl-vinyl)-1,3-dimethyl-1,3-dihydro- 
benzoimidazol-2-one (1 .077 g). 

1 ,3-Dimethvl-5-(3-methvl-5-m-tolyM H-pyrazol-4-vl V 1 ,3-dihvdro-benzoimidazol-2-one 
5-(1-Acetyi-2-m«tolyl-vinyl)-1,3-dimethyI-1,3-dihydro-benzoimidazol-2-one (1.07 g) in 
acetic acid (5 mL) was treated with p-toluenesulfonhydrazide (0.685 g). The reaction mixture 

30 was heated to 115°C for 5 hours. Additional p-toluenesulfonhydrazide (0.601 g) was added 
and the reaction was heated for an additional 4 hours. The mixture was then allowed to cool, 
was poured onto saturated sodium bicarbonate and extracted into ethyl acetate. 
Chromatography on silica gel afforded 1,3-Dimethyl-5-(3-methyl-5-m-tolyl-1H-pyrazol-4-yl)- 
1 ( 3-dihydro-benzoimidazoi-2-one (0.263 g). 
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i Example 338 

2rr4-(1,3>Diethvl-2-oxo>2 < 3-dihvdrO"1H-ben2oimidazol-5>vn-3-m»to1vl-pyrazoN1 -vll-N- 
i ethyl-acetamide 

f4-(1,3-Diethvl-2<»(o-2.3-dihvdro-1H^^ 
5 acetic acid tert-butvl ester 

i 

i 1 ,3-Diethyl-5-(3-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzoimidazol-2-one (310 mg t 

0.896 mmol) was diluted with dioxane (4 ml_) and treated with sodium hydride (61.4 mg T 60% 

i 

oil cjispersion). After stirring at 23°C for 0.5 hour t-butyl bromoacetate (0.25 mL) was added 
and the mixture was allowed to stir for 1 hour then was poured onto saturated sodium 
10 bicarbonate and extracted with ethyl acetate. The organic layer was dried with sodium sulfate 
and concentrated. Silica gel chromatography gave [4-(1,3-Diethy!-2-oxo-2,3-dihydro-1H- 
benzoimidazol-5-yl)-3-m-tolyl-pyrazoI-1-yl]-acetic acid tert-buty! ester (0.122 g) and [4-(1 F 3- 
Dietl[»yl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1 -yl]-acetic acid tert-butyl 
ester (0.135 g). 

15 ' [4-(1 .3-Diethvl-2-oxo-2.3-dihvdro-1 H-benzoimidazo)-5-vl)-3-m-to)v1-pyrazoM -vl"|- 

acetic acid 

, [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazoI-5-yl)-3-m-tolyl-pyrazol-1 -yl]- 
acetic.acid tert-butyl ester (0.122 g) was diluted with dichloromethane (1mL) and 
trifluproacetic acid (0.5 mL). Upon stirring for 18 hours at 23°C the mixture was concentrated 
20 to give [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazo!-5-yl)-3~m-tolyl-pyrazol-1-yl]-acetic 
acid (0.107 g). 

j 2-r4-M.3-Diethvl-2<)XO-2 < 3-dihvdro-1H-benzoimidazol-5-vlV3-m4olvl-pvrazol-1~vlVN> 
ethvkacetamide 

\ To a dichloromethane (2 mL) solution of [4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H- 
25 benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1-yl]-acetic acid (0.106 g) was* added 
carbqnyldiimidazole (0.055g). After stirring at 23°C for 0.5 hours ethyl amine (0.2 mL, 2M in 
tetrahjydrofuran) was added. The reaction was stirred at 23°C for an additional hour then was 
concentrated. Preparative thin layer chromatography gave 2-[4-<1 f 3-D$ethyl-2-oxo-2,3- 
dihydj[o-1 H-benzoimidazol-5-yl>3-m-tolyi-pyrazol-1-yl]-N-ethyl-acetamide (0.075 g). 
30 1 Example 339 

1 ,3-Diethvl-5-f 1 -r2-(2-methoxv-ethvlamino)-ethvlV3-m-tolvl-1 H-pyrazol-4-vlV1 ,3-d»hvdro- 

benzoimidazol-2-one 
| f4-(1 ,3-Diethv)-2-oxo-2.3~dihvdro-1 H-benzoimidazol-5-vlV3-m-tolvl-pyrazo]-1 -vll- 

acetaldehyde 

i 

35 , 5-(1 -Allyl-3-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-diethyl-1 t 3-dihydro-benzoimidazol-2-one 

(obtained in the using the same procedure as utilized for the preparation of [4-(1 ,3-Diethyl-2- 
oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1 -yl]-acetic acid tert-butyl ester 



i 
i 

\ 
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(0.135 g), substituting allyl iodide for t-butyl bromoacetate) (0.107 g) was diluted with t-butanol 
(3mL). To this solution was added water (3 mL), sodium periodate (0.120 g) and catalytic 
osmium tetroxide (0.1 mL, 2.5 % solution in t-butanol). The mixture was stirred at 23°C for 2 
hours then was diluted with ethylacetate and saturated sodium bicarbonate and extracted. 
5 The organic layer was dried over sodium sulfate and concentrated. Subsequent 
chromatography on silica gel gave [4-(1,3-Diethyl-2~oxo-2,3-dihydro~1H-benzoimidazoI-5-yl)- 
3-m-toiyl-pyrazoM-yl]-aceta!dehyde (0.06 g). 

1 .3-Diethvl-5-f 1-r2-(2-methoxv-ethvlaminoVethvn-3-m-tolvl-1 H-pvrazol-4-vlM ,3- 
dihvdro-benzotmidazol-2-one 

10 To a benzene (3 mL) solution of [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol- 

5-yl)-3-m-tolyl-pyrazol-1-yI]-aceta!dehyde (0.034 g) was added methoxyethylamine (0.03 mL) 
and 4 A molecular sieves. The reaction was allowed to stand at 23°C for 1 hour then was 
filtered and concentrated. The resulting oil was diluted with methanol (2 mL), 4 A molecular 
sieves were added and the mixture was treated with sodium cyanoborohydride (0.02 g). After 

15 stirring for 18 hours the mixture was poured onto ethyl acetate/saturated sodium bicarbonate 
and extracted. The organic layer was dried over sodium sulfate and concentrated. 
Preparative thin layer chromatography gave 1 ,3-Diethyl-5-{1-[2-(2-methoxy-ethylamino)- 
ethyl]-3-m-tolyl-1 H-pyrazol-4-y!}-1 ,3-dihydro-benzoimidazol-2-one (0.014 g). Subsequent 
treatment with 1M hydrochloric acid in ether gave the hydrochloride salt. 

20 Example 340 

l^-Diethvl-S'fl-fS-ethvlamfno^-hvdroxv-propvn-S-m-tolvl^lH-pyrazoM-vn-l^-dihvdrO' 

benzoimidazol-2-one 
1 ,3-Diethyl-5-(1 -oxiranyimethyl-3-m-tolyM H-pyrazol-4-yl)-1 , 3-dihydro-benzoimidazol- 
2-one (obtained using a method similar to that for [4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H- 

25 benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1-yl]-acetaldehyde, substituting epibromohydrin for allyl 
iodide) (0.016 g) was diluted with diethylamide (0.3 mL, as a 70% solution in water) and 
stirred at 23°C for 0.5 hours. Azeotropic removal of the water with toluene gave 1,3-Diethyl-5- 
[1-(3-ethylamino-2-hydroxy-propyl)-3-m-tolyM H-pyrazol-4-yl]-1,3-dihydro~benzoimidazol-2- 
one. 

30 Example 341 

5-(5-Amino-3-m-tolvl-isoxazol-4-yl)-1 ,3-diethyM,3Ktihvdro-benzoimidazol-2-one 
To a pyridine (1.5mL) solution of 2-(1,3-Diethyl-2-oxo-2,3-dihydro-1H-benzoimidazol- 
5-y1)-3-oxo-3-m-tolyl-propionitrile (0.113 g) at 23°C was added hydroxylamine hydrochloride 
(0.071 g). The reaction was heated to 30°C for 1 hour then to 55°C for 3 hours, cooled and 
35 extracted into ethyl acetate from 10 % citric acid. The organic layer was dried over sodium 
sulfate and concentrated. The resulting powder was triturated with methanol and filtered to 
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give 5-(5-Amino-3-m-tolyI-isoxazol-4-yl)-1 ,3-diethyM ,3-dihydro-benzoimidazol-2-one (0.085 

i 

9)- > 

Example 342 

J 1 ,3-Dimethyl-5-(5-methyl-3-phenyl-1 H-pyrazol-4-y!)-1 ,3-dihydro-benzoimidazof-2-one 
5 is prepared according to the procedures outlined in Example 337. 1 ,3-Dimethyl-5-(5-methyl- 
3-pftenyM H-pyrazol-4-yl)-1 ^ndihydro-benzoimidazol^-one (70.9 mg) is diluted with 
dichloromethane and is treated with triethylamine (0.1 mL) and acetyl chloride (0.05 mL). The 
mixture is allowed to stir for 20 minutes then is diluted with saturated sodium bicarbonate and 
extracted into dichloromethane. The organic layer is dried over sodium sulfate and 
10 concentrated to give 8 mg 5-(1-Acetyl-5-methyl-3-m-tolyl-1H-pyrazol-4-yl)-1,3-dimethyl-1,3- 

dihydro-benzoimidazol-2-one. 

i 

Example 343 

! 5-[2-(1-Benzyl-piperidin-4-yl)-3-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-diethyM ,3-dihydro- 
benzoimidazol-2-one is prepared according to the procedures described in Example 334. 5- 

1 5 [2-(1 -BenzyI-piperidin-4-yl)-3-m-tolyl-1 H-pyrazol-4-yi]-1 y 3-diethyl-1 ,3-dihydro-benzoimidazol- 
2-one (180 mg) is diluted with ethanol (5 mL) and acetic acid (5 drops). The mixture is then 
treated with 5%Pd/C and shaken under an atmosphere of hydrogen for 8 hours. The mixture 
is then filtered and concentrated to give 1 f 3-Diethyl-5-(2-piperidin-4-yl~3-m-tolyI-1H-pyrazoJ-4- 
yl)-l|3-dihydro-benzoimidazol-2-one. 

20 Example 344 

[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1 -yl]- 
acetic acid ethyl ester is prepared according to the procedures outlined in Example 334. [4- 
(1 ,3-piethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-toiyl-pyrazoM -yl]-acetic acid ethyl 
esterj (388 mg) is diluted with tetrahydrofuran (3 mL) and methanol (4 mL). Lithium 

25 borohydride (39 mg) is added and the mixture is stirred at 23°C for 20 hours. The reaction 

mixture is diluted with saturated ammonium chloride and extracted with ethyl acetate. The 

i 

organic layer is dried with sodium sulfate and concentrated. Chromatography on siica gel 
gave 3-Diethyl-5-[1-(2-hydroxy-ethyl)-5-m-tolyM H-pyrazol-4-yl]-1 ,3-dihydro-benzoimidazol-2- 
one. 3-Diethyl-5-[1 -(2-hydroxy-ethyl)-5-m-tolyl-1 H-pyrazo!-4-yl]-1 ,3-dihydro-benzoimidazol-2- 
30 one (86.5 mg) is diluted with pyridine; ( 1 mL) cooled to 0°C, and treated with methanesuifonyi 
chloride (0.02 mL). The reaction mixture is allowed to stir for 20 hours then is treated with 

wate^and extracted with dichloromethane. The organic layer is dried with sodium sulfate and 

i 

concentrated to give Methanesulfonic acid 2-[4-(1,3-diethyl-2-oxo-2,3-dihydro-1H- 

benzo|imidazol-5-yl)-5-m-tolyl-pyrazol-1-yl]-ethyl ester. Methanesulfonic acid 2-[4-(1,3-diethyl- 

35 2-oxo- i 2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1-yl]"ethyl ester (1 04 mg) is 

diluted with morpholine (0.15 mL) and methanol (0.9 mL). The reaction is heated to 65°C for 

5 hours then allowed to stand at 23°C for 20 hours. The reaction mixture is diluted with 

i 
i 



i 
i 
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saturated sodium bacarbonate and extracted with ethyl acetate. Chromatography on silica 
gel gave 1 ,3-Diethyl-5-[1 -(2-morpholin-4-yl-ethyl)-5-m4olyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoim idazol-2-one. 

EXAMPLE 345 

5 [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1 -yl]- 

acetaldehyde is prepared according to the procedures described in Example 339. [4-(1,3- 
Diethyl-2-oxo-2,3-dihydrcHlH-benzoimidazol-5-yl)-3--m-tolyl-pyrazo!-1-y1]-acetaldehyde (0.03 
g) is diluted with methanol (0.5 rnL) and is treated with sodium borohydride (0.005 g). The 
reaction is held at 23°C for 20 hours. The product is purified on silica gel to give 1,3-Diethyl- 

10 5-[1-(2~hydroxy-ethyl)-3-m-tolyl-1H-pyrazol-4-yI]-1,3-dihydrcHbenzoimidazol--2-one. 

EXAMPLE 346 

[5-Amino-4-(1,3-diethyl-2-oxo-2 t 3-dihydro-1H-benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1- 
yl]-acetic acid tert-butyl ester is prepared according to Example 338. [5-Amino-4-(1 ,3-diethyl- 
2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yI)-3-m-tolyl-pyrazol-1 -yl]-acetic acid tert-butyl ester 

15 (0.06 g) is diluted with 50% trifluoroacetic acid is chloroform and stirred for 5 hours. The 
reaction is concentrated then treated sequentially with chloroform (2 mL) 1- 
hydroxybenzotriazole hydrate (0.026 g), diisopropylethylamine (0.06 mL) and 1-[3- 
(dimethylamino)propyi]-3-ethyIcarbodiimide hydrochloride (0.036 g). The mixture is allowed 
to stir for 20 hours, is diluted with saturated sodium bicarbonate and extracted with ethyl 

20 acetate. After concentration the product is purified on silica gel to give 1 ,3-Diethyl-5-(2-oxo-6- 
m-tolyl-2,3-dihydro-1 H-imidazo[1 ,2-b]pyrazol-7-yl)-1 ,3-dihydro-benzoimidazo!-2-one. 

EXAMPLE 347 

5-(5-Amino-1-methyl-3-phenyMH-pyrazol~4-yl)-1-cyclobutyl-3-methyl-1,3-dihydro- 
benzoimidazol-2-one is prepared according to the methods described in Example 336. 5-(5- 

25 Amino-1-methyl-3~phenyl-1H-pyrazoM^ 

2-one (0.05 g) is diluted with chloroform (0.5 mL) and i$ treated with triethyl amine (0.04 mL) 
and acetyl chloride (0.02 mL). The reaction is allowed to stir for 1 hour then is diluted with 
saturated sodium bicarbonate and extracted with ethyl acetate. After concentration of the 
organic layer the product is purified by silica gel chromatography to give N-[4-(1-Cyclobutyl-3- 

30 methyI-2-oxo-2,3-dihydrcHlH-benzoimidazol-5-yl)-2-methyl-5-phenyl-2H-pyrazol-3-yl]- 

acetamide. Similar reaction conditions utilizing the appropriate, isocyanate, chloroformate or 
suifonyl halide can be used to prepare ureas, carbamates and sulfonamides. 

The compounds of Example 348-628, were prepared according to one or more of the 
methods of Examples 334-347. Specific Examples methods used to prepare final products 

35 are identifed in the Method column in the Table below, although one skilled in the art will 
appreciate that certain products were prepared by the conversion of other final products. 
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1 

1 
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189 
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TABLE 12 



EXAMPLE 



MOLSTRUCTURE 



Method 



348 



N — 




CH. 



319 
(M+1) 



337 



349 




N-N 



333.1 
(M+1) 



337 



350 




N-N 



337.1 
(M+1) 



337 



351 




347.2 
(M+1) 



337 
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EXAMPLE 


MOLSTRUCTURE 




Method 


352 


/ \ 

H 3 C^ f" 3 

N 

CH 3 


361.2 
fti a 4--i ^ 


337 


353 


CH 3 


362.2 
(M+1) 


336 


354 


H 3 C S / 

3 N — N 

H 3 C 


375.1 


342 


355 


3 N — N 


437.4 
(M+1) 


342 
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EXAMPLE 


MOLSTRUCTURE 




Method 


356 


(^jf N ~~° H3 

o 




342 


357 


H,C \\ / 
3 N-N 

o=<^ 

P 

h 3 c — e- CH 3 

CH 3 


447.4 
(M+1)' 


338 


358 


H,C /P 
^/^/ N --CH3 

H 3 C CH3 


447.3 
(M+1) 


338 


; 359 

i 

1 

i 

i 
i 


"»C /P 

3 N — N 

\ 

CH3 


347.3 
(M+1) 


339 



I 
I 

I 



I 
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EXAMPLE 


MOLSTRUCTURE 




Mpthnrt 


360 




391.1 
(M+1) 


338 




H,C W / 
3 N — N 






















OH 






361 


N — \ 

)JyV ch 3 

HO 


391.1 
(M+1) 


338 

• 


362 


H 3 C N / 




334 




3 N-N 






363 




520.1 
(M+1) 


334 
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193 



PCT/IB02/00334 



i 

L 

I 



EXAMPLE 


MOLSTRUCTURE 




Method 


364 


° 

? \ / CH 3 


433 


338 




^IVI 'If 






V 

CH 3 






365 


\ /~ CH 3 

N V 

H 3 C /r " N V^1 CH 3 

F 


383.0 

/Hi! .1.4 \ 

* 

• 


337 


366 




383.0 
(M+1) 


337 


i 
i 


F-^^^^F 






i 

i 














367 

i 

i 

i 

i 
i 

i 

i 
i 

< 


H 3 C Yjl CHs 

a 


399.0 


337 



I 

I 
I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


368 


H,C [| j / CH 3 


365.3 
(M+1) 


337 


369 


PH 3 

/ o 

3 N— hi 

CH 3 


361.1 
(M+1) 


339 


370 

- 

- 


H 3 C ft CH, 

\/ 

»,c ^ 

N 


430.2 
(M+1) 


343 

■ 


371 


O 


347.3 


334 


















i" n 
















CH 3 
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EXAMPLE 



MOLSTRUCTURE 



Method 



372 





N 
















CH 3 





424.4 
(M+1) 



334 



373 




305.2 
(M+1) 



334 



374 




ft V* N - 



376.2 
(M+1) 



335 



375 



N^^N — / 




333.3 
(M+1) 



334 



376 




CK 



376.1 
(M+1) 



335 
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EXAMPLE 


MOLSTRUCTURE 




Method 


377 




406.3 


335 




(M+1) 






/ \ *f 






















- 
















378 




478 
(M+1) 


334 
















379 


^ o 

O 


430.1 
(M+1) 


335 


380 




388 
(M+1) 


343 
























381 


/ \ y — r/ o 

P N 


461 3 
(M+1) 
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i 
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EXAMPLE 


MOLSTRUCTURE 




Method 


382 


o 

H 3 C— N N— CH 3 


410.2 
(M+1) 


335 


383 

! 
1 

1 


PH, 

/ .O 

i — N 


432.1 
(M+1) 


338 


384 

1 

i 

*. 

i 

i 

i 

j 


o • 

h 3 c^ ^j:h 3 

i } 

CH 3 

O 


460.3 
(M+1) 


344 


1 385 

i 
i 

i 

1 
i 

i 

i 

i 

i 


h 3 c X _y CH » 

N — N N — ' 

\ N / 

H 3 C 


452.0 
(M+1) 


335 



I 

I 

I 

I 

I 
I 

I 

1 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


386 


CH 3 
P 

H 3 C— ^- CH 3 
CH 3 


461.3 
(M+1) 


338 


387 


Q / 

OH 




338 


388 


f=H If N CH 3 

>7 — / O 




338 


389 


>-•/ 

H 3 C— N^Jl 

H 3 C CH, 

ILJ ° 


433.2 
(M+1) 


338 


390 


1 N — \ 

KJ ° 

CH 3 


377.3 
(M+1) 


338 
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I 

I 
I 
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i 
i 
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EXAMPLE 


MOLSTRUCTURE 




Method 


391 


H 3 C 

Vv 

) — N 2 


387.2 
(M+1) 


339 


392 


^9 ^ P H 3 


474.2 
(M+1) 


338 

• 


393 

i 

I 
i 

I 
i 


H 3 C 


462.3 
(M+1) 


338 - 

r 


' 394 

< 

i 
I 




(M+1) 


QQQ 
OOO 


i 395 

i 

i 

i 

i 

i 
i 


KJ ° 

CH3 


446.1 
(M+1) 


338 



i 



I 
I 
I 

I 

I 
I 

\ 

I 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


396 


cvt, 


573.3 

(M+1 ) 


338 


397 


N 
1 


489.1 
(M+1) 


338 


398 


<?H 3 J CH 3 

\J N 
H 3 C CT~ NH 2 


404.2 
(M+1) 

• 


338 


399 




404 2 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


400 


N — ' 


51 5.3 


338 


401 


CH S CH 

O^OH 




338 


402 




475.3 
(M+1) 


338 


! 403 

■ 

i 
i 

i 

i 

i 

i 


CH 3 ft CH 3 

\ 

\ N 


461.2 
(M+1) 


338 


404 

i 

! 

i 

i 

■ 
i 


^CH 3 


448.2 
(M+1) 


339 


l 

i 

i 

i 








i 







! 



I 

i 

\ 

I 
I 

02072576A1_I_> 



r 



WO 02/072576 PCT/IB02/00334 
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EXAMPLE 


MOLSTRUCTURE 




Method 


405 


\ 1 ^ 

r ^ 

\— N 

6 


563.2 
(M+1) 


338 


406 


CH, ft CH, 


459.1 
(M+1) 


338 

- 


407 


fl 


549.2 
(M+1) 


338 


408 


H C CH 

• W ' 


473.3 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


409 


CH 3 j? CH 3 
H 2 C 


373.2 
(M+1) 


339 


410 

i 


O 


446.1 
(M+1) 


339 


411 


a 


459.3 
(M+1) 


338 


412 

i 

i 
i 
1 


CH, 

/ o 

</ \l — 


460.3 
(M+1) 


339 


1 

i 

t 

i 

i 

1 
i 

1 

1 







I 



I 

I 

I 
I 
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I 
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i 
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EXAMPLE 



MOLSTRUCTURE 



Method 



413 




418.3 
(M+1) 



339 



414 




444.3 
(M+1) 



339 



415 




OH 



391.2 
(M+1) 



345 



416 



CH 



^"3 h ^ 



CH, 



NH, 




447.2 
(M+1) 



338 



BNSDOCID <WO 



02072576A1_I_> 
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! 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


41 / 




OUT .1 
(M+1) 


QOQ 

ooo 


418 




501.2 
(M+1) 


338 


419 


CH 3 9 CH 3 

h/ <A{ 

„v> 

N / 

H 3 C_/ 


515.2 
(M+1) 


338 


420 

! 

I 
I 

\ 
I 

I 

I 

[ 

I 

I 
l 

I 


/ Q 

3 N—N 

H 


474.2 
(M+1) 

("■• . 


339 



\ 



I 

I 
I 
1 

I 
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PYAIVyiPl F 
C v\MI VI rLC 


MOI ^TRI IPTt IRF 






421 


PH, 


488.3 


339 


















H 






422 


y — n 

CH 3 


396.2 
(M-1) 


336 


423 


CH 3 


375.2 
(M+1) 


340 

- 


424 


vr 

H 3 C— N J, 

'Cl^ ( ch3 

j N — v N 




340 




I* J HO 














CH 3 
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EXAMPLE 



MOLSTRUCTURE 



Method 



425 




448.2 
(M+1) 



340 



426 




462.2 
(M+1) 



340 



427 



CH. 




H,C — N 



\ 



CK 



448.2 
(M+1) 



340 



02072576A1_I_> 
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EXAMPLE 


MOLSTRUCTURE 




Method 


432 


Q p 


478.1 
(M+1) 


335 


433 

i 

i 

i 


(^Sf N "~ CH3 


373.1 
(M+1) 


334 


434 

t 

i 

i 

i 
i 

i 

I 

i 

i 

i 

i 


O 

H,C 


501.2 
(M+1) 


335 


435 

i 


O 

\l N ^"1 

s 

H 3 C^CH 3 


535.2 
(M-1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


436 


H,C n CH 3 

\_--/ n i 


454.2 
(M-1) 


340 




H 3 C HO"^ 

NhL, 






437 




387.2 
(M+1) 


334 




3 N — N 












438 


O 

H 3 C 


388.1 
(M+1) 


336 


439 




445.1 
(M+1) 


338 




H 3 d O^OH 
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EXAMPLE 


MOLSTRUCTURE 




Method 


440 


K^K^^J y — OH 
CH 3 


- 


338 

* 


441 


Q p 

H,C W / \— / 3 
3 N-N \ N 

V CH 3 


487.1 
(M+1) 


335 


442 




515.3 
(M+1) 


338 


443 


/ M 

/ 

H 3 C 


473.2 
(M+1) 


335 


444 




402.2 


335+ 




(M+1) 


346 


i 
i 
i 


CH 3 






i 

i 

i 







I 

I 

I 

I 
I 
I 

I 

1 
i 
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EXAMPLE 


MOLSTRUCTURE 




Method 


445 


6 

> N 


507.3 
(M-1) 


338 


446 


o 

H 3 C N V / N CH3 

H 3 C Q ^ 

O 


446.2 
(M+1) 


338 


447 


\A CH- 

\_f N 
H 3 C 


333.3 
fM+11 

1 IVl ■ IF 


334 




CH 3 


(M+1) 


004 



BNSDOCID- <WO 



.02072 576A1_I_> 



I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


449 


\J N ^\ 
H,C l—O 


429.2 
(M+1) 


340. 


450 


CH, 


459.2 
(M+1) 


335 


451 


O 

H 3 C HO ^ 

NH 2 


446.2 
(M+1) 


340 


452 


CH, 

1 


474.2 
(M+1) 


340 



I 

I 

I 
I 

I 

I 

I 

i 

I 

i 
I 

i 

t 

I 

I 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


453 


H 3 C jj 


406.2 
(M+1) 


340 


- 


H 3 C HQ>\ 

NH 2 






454 


H 3 C ?i 


434.2 
(M+1) 


340 




CH 3 






455 


H 3 C ft 
^^^^ N N" CH 3 

H 3 C 


409.3 
(M+1) 

* 


334 




H C ^ 

H 3 d o^N^^NH, 


/ICQ -f 

(M+1) 


ooo 
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EXAMPLE 


MOLSTRUCTURE 




Method 


457 


K,C NHj 


535.2 
(M+1) 


336 


458 


'l N — v. 

V ° 

CH 3 


417.2 
(M+1) 


338 


459 


/ N \^^v 

H J O > — CH 3 

in, 


448.2 
(M+1) 


338 


460 


I N — ( N 
^^^^N 7 > / 

CH 3 




336 


461 


V /~ CH3 

H 3 </ "Y^l NH 2 
CH 3 


439.2 
(M+1) 


336 



I 
I 



I 

I 
I 

I 
I 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


461 


J N — v 

if^r N ' >-°\ 

NJ O ^-CH 3 


460.2 
(M+1) 


338 


462 


. Vf 

n — CHg 

CH3 




336 


463 


0 

Jr~ N 

CH 3 


■ 


338 


464 




374.2 
(M+1) 


336 


465 


! 9\ CH, 

0- N yl 


360.1 
(M+1) 


336 
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EXAMPLE 


MOLSTRUCTURE 




Method 


466 




376.2 


336 




(M+1) 






JL/ i - CH » 














467 


N — CH 3 

CH 3 

• 


430.2 
(M+1) 

• 


336+347 


468 


T JL j NH2 


446.2 
(M+1) 


338 


469 




416.2 
(M+1) 


336+347 


470 


f— N S0 2 CH, 

O^VS \,/ S ° lCH ' 

CH 3 


544.1 
(M+1) 


336+347 



I 



I 

I 

I 

I 



I 

I 
I 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


471 




418.2 


338 




(M+1) 






T N — v 






472 


g^^x^^N / \ — OH 
CH 3 




336 


473 


(f^^]^' \ — OH 
CH, 


406.1 
(M+1) 


336 


474 


111 N-^CH 3 

^ s *^^r^ N -cH 3 

CH 3 


459.2 
(M+1) 


347 


474 




400.2 


346 




(M+1) 






JT N 
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I 

I 

I 

WO 02/072576 PCT/IB02/00334 

219 

i 
i 

i 
i 

i 



EXAMPLE 


MOLSTRUCTURE 




Method 


475 


CH 3 


460.2 
(M+1) 


347 


476 


CH 3 


466.1 
(M+1) 


347 


477 

1 


o 

H a C XH 3 
^ — N ] 

^ r \ 


362.2 
(M+1) 


336 


478 


r /i-ch 3 

Cr N 

CH 3 


445.1 
(M+1) 


347 


1 479 

i 

i 

i 

i 

1 

i 

i 

i 


°v CH 3 

I JL v N H 

^^^^^J^ CH 3 


431.2 
(M+1) 


347 



I 

I 



I 

I 

I 

I 

I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


480 

* 


CH 3 


444.0 
(M+1) 


347 


481 


h 3 c r~t 

h 3 c Y r* 

CH, 


406.0 
(M+1) 


336 


482 




404.2 
(M+1) 


347 




U — V 

jj^^j^^N 7 Chi, 














CH3 






483 


h,c |fl 


404.2 


347 




(M+1) 






jr^ n 
















CH 3 






484 


vr 0 

CH 3 


484.2 
(M+1) 


347 

* 
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EXAMPLE 


MOLSTRUCTURE 




Method 


484 


h 3 c n*{ 


348.2 
(M+1) 


336 


485 


CH 3 


376.2 
(M+1) 


339 


486 


T| 1 

(f^J^^ 1 ^ CH 3 
CH 3 


416.1 
(M+1) 


347 


487 


CH, 


535.0 
(M+1) 


343 


488 




414.2 


346 




(M+1) 














CH 3 
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EXAMPLE 


MOLSTRUCTURE 




Method 


489 




445.2 
(M+1) 


343 


490 


CH, 


471.2 
(M+1) 


343 


491 


o-vk 

T i / NH2 

I N — ( N 

[f^^J 5 * 

CH 3 


- 


343 


492 


h 3 c 9v 

V-N v i. >-CH 3 
^^^N CH 3 


432.2 
(M+1) 


347 


493 


V III / NHs o 

^>^N CH3 


390.2 
(M+1) 


347 
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EXAMPLE 


MOLSTRUCTURE 




Method 


494 . 


i — N. \ 


363.2 
(M+1) 


341 




H 3 C 


Hi / NHz 






- 


H 3 C- 








495 


-or 


406.2 
(M+1) 


346 




F 








495 




449.2 
(M+1) 


343 




If 


f N — ( N 










<^ 






496 


oh 

< 


CH 3 

^ X ' N v_ 


487.3 
(M+1) 


338 


497 


\ / J| ^1 NH 2 

1^ o 

, 


389.2 
(M+1) 


341 



! 



1 

i 

j 

i 

I 

i 

i 

| 

( 

I 
I 
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EXAMPLE 


MOLSTRUCTURE 




Method 


498 


V-N 

fl 1 , N " 2 


375.2 
(M+1) 


341 


499 


\^ o 

, /^N 


545.1 
(M+1) 


341+347 


500 


O 

H 3 C ^ ^CH 3 

h 3 c 

^s^J? NH 2 

II 1^^ 


380.1 
(M+1) 


336 


501 


CH 3 


363.2 
(M+1) 


341 

* 


502 


Yi ^ 


433.2 
(M+1) 


347 




CH 3 


-— 
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EXAMPLE 


MOLSTRl JCTl JRF 




ivieinoa 


503 


o "5 


434.2 


347 




(M+1) 












• 




• 












CH, 






504 


H 3 C 


349.2 
(M+1) 


341 


505 


h 3 c 

H 3 C Yj) J» H * 

y = ^fsj--S0 2 CH 3 


440.2 
(M+1) 


347 
















/""w 

506 


F 


366.1 
(M+1) 


336 


507 

i 

i 

i 

i 
i 

i 

i 


H 3 C 1**1 S0 2 CH 3 


519.1 
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Preparation 1 
4~Fluoro-N-methoxv~N-methvl-3-nitro-benzamide. 




O 



5 4-Fluoro-3-nitrobenzoic acid (100 gm, 0.54 mol) was taken up in dry methylene 

chloride (1 L) and 1.5 mL of DMF was added. To this solution was added oxalyl chloride (61 
mL„ 0.702 mol). After 1.5 hours, the solvent was removed in vacuo and the crude acid 

r 

chloride (yellow oil) was taken up in methylene chloride (50 mL) and slowly added to a stirring 
mixture of triethyiamine (150.5 mL, 1.08 mol) and Weinreb amine hydrochloride (68.5 gm, 

10 0.702 mol) in methylene chloride (950 mL) at 0 deg C. The reaction was allowed to warm to 
roorn temperature and stirred overnight. The reaction mixture was washed with saturated 
socjium dihydrogen phosphate > followed by water. The organic phase was dried over 
anhydrous sodium sulfate and concentrated in vacuo to an orange-yellow oil. The crude oil 
was triturated with pentane to give 1 10.28 gm (90%) of a yellow to off white powder. 

15 Preparation 2 

4-Cvclopentvlamino-N'methoxv-N~methvl-3-nitro-benzamide 




To a solution of the Weinreb amide (20 gm, 87.6 mmol, preparation described above) 

in methylene chloride (250 mL) was added cyclopentyl amine (19.0 mL, 192.8 mmol) in 

20 several portions. The reaction was stirred overnight at room temperature; the reaction was 

determined to be complete by 'HNMR the following morning. The reaction mixture was 

I 
i 

i 
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washed with water (2 X 100 mL) and the organic phase was dried over anhydrous sodium 
sulfate and concentrated in vacuo to afford 24.95 gm (97%) of a bright yellow solid. 

Preparation 3 

3-Amfno-4-cvclopentv<amino-N-methoxv--N-rTiethvl--benzamide. 

NCX . . NH, 



10 



15 



20 



To a solution/slurry of the cyclopentyl Weinreb amide (24.95 gm, 85 mmol, 
preparation described above) in ethanol (500 mL) was added 10% Pd on carbon 
(approximately 1 gm). The resulting black slurry was hydrogenated on a Parr shaker for 5 
hours, after which TLC (ethyl acetate) showed complete consumption of starting material. 
(Also, the color of the ethanol solution goes from bright yellow to clear, indicating complete 
consumption of starting material.) The catalyst was removed by filtration through Celite®, 
and the solvent was removed in vacuo to give 21 .95 gm (98%) of the substituted aniline as a 
dark purple, viscous oil which was used without further purification. 

Preparation 4 

1-Cvclopentvl~2"OXO-2.3-dihvdrO"1H-ben2oimida2ole-5~carboxvlic acid methoxv- 



methvt-amrde 



NH 



V^l OCH, 



"UUl 



CH. 



O 




25 



To a solution of substituted aniline (21.95 gm, 83 mmol, preparation described above) 
in methylene chloride (300 mL) was added triphosgene (9.79 gm, 33 mmol) in small portions 
(CAUTION: GAS EVOLUTION). After the addition of the triphosgene was complete, the 
reaction was stirred overnight at room temperature, after which time 1 H NMR and TLC 
showed complete reaction. The organic phase was washed three times with saturated 
sodium bicarbonate solution, the organic phase was dried over anhydrous sodium sulfate and 
concentrated in vacuo to give 26.2 gm (quantitative) of a dark red foam which was used 
without further purification. 
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Preparation 5 

1-tert-Butvl-2-oxo-2.3-dfhvdro-1 H-benzoimidazole-5-carboxvlrc acid methoxv-methvl- 



amide 





5 To a stirred solution of aniline (22.5 gm, 89.5 mmo!) in dry methylene chloride (250 

mL) was added carbonyl diimidazole (16.0 gm 98.5 mmol) in small portions (heat evolution). 
After stirring for 4 hours, 1 HNMR of an aliquot of the reaction showed no starting material. 
Saturated sodium bicarbonate solution was added to the reaction mixture and the organic 
phase was separated, washed with saturated bicarbonate solution and brine, then dried over 
10 anhydrous sodium sulfate. Concentration in vacuo afforded 25.68 gm of a dark foam which 
was used without further purification. 

Preparation 6 

1-Cvciopentyl-3-methvl-2-oxo-2,3-dihvdro~1 H-benzoimidazole-5-carboxvlic acid 

methoxv-methvl-amide 



3 

CH, 



o 



o 



To a slurry of sodium hydride (720 mg of a 60% dispersion in mineral oil, 18 mmol) in 
dry DMSO (25 mL) was added the benzimidazolone (5.0 gm, 16 mmol, preparation described 
above) in small portions (CAUTION: GAS EVOLUTION). The resulting mixture was stirred for 
30 minutes during which time the solution turned brown. A solution of methyl iodide (1.5 mL, 
20 24 mmol) in DMSO (10 mL) was then added dropwise and the resulting solution stirred until 
TLC (ethyl acetate) showed complete reaction. The reaction was quenched with water (15 
fold volume excess) and the aqueous phase was extracted with ethyl acetate (3 X 200 mL). 
The combined organic phases were washed with water and brine. The organic phase was 
dri^d over anhydrous sodium sulfate and concentrated in vacuo to afford 5.0 gm (98%) of a 
25 brown oil. 
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Preparation 7 



1,3-Dlethvl-2-oxo-2,3-dfhvdro-1H4*enzoimidazole-5-carboxvlic acid methyl 

ester. 

To a stirred solution of 4-amino-3-ethoxycarbonylamino-benzoic acid methyl ester 
5 (23.6 gm, 99 mmol) in DMF (330 mL, 0.3 M final concentration) was added cesium carbonate 
(114 gm, 350 rnol, 3.5 eq.). The resulting green slurry was heated at 70 deg C overnight, 
after which time 1 HNMR of an aliquot of the reaction mixture showed complete cyclization (as 
the reaction proceeds, the color changes from green to brown. The reaction was then cooled 
to room temperature and ethyl iodide (22.7 mL, 218 mmol) was added. The reaction was 

10 stirred at room temperature for 1 hour after which time 1 HNMR of an aliquot showed complete 
reaction. The reaction mixture was then diluted with water (15 volumes) and the resulting 
aqueous layer was extracted with ethyl acetate (3 X 150 mL). The organics were combined, 
washed with 1 N HCI and water. The organic phase was dried over anhydrous sodium sulfate 
and concentrated in vacuo to give 19.4 gm of an orange solid which was used without further 

15 purification. 



We have previously demonstrated that the aikylation of the benzimidazolone nucleus 
can be carried out with cesium carbonate in place of sodium hydride. A represenative 
procedure is depicted below. Carbogen may have modified this procedure somewhat. See 
20 B. Shah for details about the Carbogen chemistry. 



To a stirred solution of the Weinreb amide (17 gm, 56 mmo)) in dry DME (700 mL) 
was added m-tolylmagnesium chloride (Rieke Metals, 0.5 M in THF, 200 mL, 100 mmol). The 

25 reaction mixture was allowed to stir overnight, after which time 1 HNMR of an aliquot of the 
reaction indicated no starting material remained. The excess Grignard reagent in the reaction 
mixture was quenched with saturated aqueous sodium dihydrogen phosphate, and the DME 
was removed in vacuo. The remaining aqueous phase was extracted with ethyl acetate (3 X 
200 mL) and the combined extracts were dried over anhydrous sodium sulfate and the 

30 solvent was concentrated in vacuo. Chromatography (Flash 75, gradient elution 25% ethyl 
acetate-hexanesio.50%-eihyj>acetaterhexanes.)..afforded 20 .goo of a w hite solid. 



Preparation 8 



1-Cvclopentvl--3-methvl-5-m-tolvlacetvl-1.3-dihvdro-benzoimida20l"2-one 
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CLAIMS 



A compound of the formula 




wherein Het is an optionally substituted 5-membered heteroaryl which taken together with 
(Rf)s-phenyl is selected from the group consisting of 
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(g) (h > 

R 1 and R 2 are each independently selected from the group consisting of hydrogen, 
(C^CeJalkyl, (C 3 -C 10 )cycloa1kyl, phenyl, (C r C 10 )heteroaryl and (C 1 -C 10 )heterocyclic; wherein 
each of the aforesaid (C^-C^alky!, (C^C 10 )cycloalkyl, phenyl, (CVdoJheteroaryl and 
5 (Ci-Ciojheterocyclic substituents may optionally be independently substituted by one to four 
moieties independently selected from the group consisting of halo, (CVC^alkyl, 
(C 2 -C 6 )alkenyl, (C2-C 6 )alkynyl, perhalo(C r C 6 )alkyl, phenyl, (C3-C 10 )cycloalkyl, 
(CrCioJheteroaryl, (d-Cio^eterocyclic, formyl, -CN, (Ci-C 6 )alkyl-(C=Oh phenyl-(C=0)-, 
HO.(C=0)-, (C 1 -C 6 )alkyl-0-(C=0)-, (Ci-C^alkyl-NH-^O)-, [(C 1 -C 6 )alkyl] 2 «N-(C=0)-, 
10 pheny!-NH-(C=Oh phenyK((C 1 -C 6 )alkyl)-N]-(C=0)- 1 -N0 2 , amino, (d-CeJalkylamino, 
[(C rC 6 )alk yq 2 -amino, (C 1 -C 6 )aikyi-(C=0)-NH-, (Ci-C s )alkyl-(C=OH((CrC 6 )alkyl)-N] : , 
phenyl-(C==0)-NH-, phenyKC^OJ-faC^CeJalkylJ-N]-, H 2 N-(C=0)-NH-, 
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(d-CeJalkyl-HN-tC^-NH-, [(C r C 6 )alkyl-] 2 N-(C=0)-NH-, 
(C 1 -C 6 )alkyl-HN-(C=0)-[((C r C 6 )alkyl)-N]-, [(C r C 6 )alkyl-] 2 N-(C=0)-[((C r C 6 )aIkyl)-N]-, 
phenyl-HN-(C=0)-NH-, (phenyl-) 2 N-(C=0)-NH-, phenyl-HN-(C=0)-[((C 1 -C 6 )alkyl)-N]-, 
(phenyI-) 2 N-(C=0)-i((C 1 -C 6 )alkyl)-N]- t (C 1 -C 6 )alkyl-0-(C=0)-NH- l 
5 (d-CeJalkyl-O^C^J-Ktd-CeJalkyO-N]-, pheny1-0-(C=0)-NH-, 
ph^nyl-0-(C=0)-[((C 1 -C 6 )alkyl)-N]- l (d-C 6 )alkyl-S0 2 NH-, phenyl-S0 2 NH-, (C r C 6 )alkyl-S0 2 -, 
ph^nyl-S0 2 -, hydroxy. (d-C 6 )alkoxy, perhalo(C 1 -C 6 )alkoxy, phenoxy, (C 1 -C 6 )aIkyl-(C=0)-0- l 
ph4nyl-(C=0)-0-, H 2 N^(C=0)-0- f (C,-C 6 )alkyl-HN-(C=0)-0- f [(d-C 6 )alkyl-] 2 N-(C=0)-0-. 
ph^nyl-HN-(C=0)-0-, and (phenyl-) 2 N-(C=0)-0-; wherein two adjacent substituents on said 

10 R 1 or R 2 (C 3 -do)cycloa1kyl, phenyl, (d-C 10 )heteroaryl, or (d-C 10 )heterocyclic may be taken 
together with the carbon or heteroatom to which they are attached to form a five to six 
membered carbocyclic or heterocyclic ring; wherein each of said moieties containing a phenyl 
alternative may optionally be substituted by one or two radicals independently selected from 
the group consisting of (d-C 6 )alkyl, halo, (d-C 6 )alkoxy, perhalo(d-C 6 )alkyl and 

15 perjhalo(d-C 6 )alkoxy; 

] each R 3 is independently selected from the group consisting of halo, (d-C 6 )alkyl, 
(C-j-C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(C 1 -C 6 )alkyl, phenyl, (d-C 10 )heteroaryl, 
(Cij-do)heterocyclic, (C 3 -d 0 )cycloalkyl, hydroxy, (d-C 6 )alkoxy, perha!o(d-Cs)alkoxy, 
phenoxy, (d-C 10 )heteroaryl-O-, {d-C 10 )heterocycIic-O-, (d-do)cycloalkyl-O-, 

20 (d-C 6 )alkyl-S-, (d-C 6 )alkyl-SOz-, (d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (C r C 6 )alkylamino, 
[(d-C 6 )alkyl]2-amino, (C 1 -C 6 )alkyl-SO r -NH-, (d-C 6 )alkyl-(C=0)-NH-, 

(Ci-C 6 )alkyl-(C=0)-[((d-C6)alkyl)-N]-, phenyHC=0)-NH-, phenyl-(C=OH((Ci<;6)alkyl)-N]-. 
-CN, (C r C 6 )alkyl-(C=0)-, phenyl-(C=0)-, (d-C 10 )heteroaryl-(C=OK 

(C^-C 10 )heterocycJic-(C=O)-, (C 3 -d 0 )cyc!oaJkyMC=O)- f HO-(C=0)-, {d-C 6 )aJkyJ-0-(C==OK 

25 H 2 l^(C=0)-, (d-C 6 )alkyl-NH-(C=0)-, [(C 1 -C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)-, 
ph^ny)-[((d-C 6 )alkyI)-N]-(C=0)-, (d-Cto)heteroarymH-(C=0)-, 
(c|-C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycloalkyI-NH-(C=O)- and (C 1 -C 6 )alkyl-(C=0)-0-; 
wh'erein two adjacent R 3 groups may be taken together with the carbon atoms to which they 
ar£ attached to form a three to six membered carbocyclic or heterocyclic ring; 

30 s is an integer from zero to five; 

R 4 and R 6 are each independently selected from the group consisting of hydrogen, 
halo and R 9 -B-(CH 2 ) n s 

n is an integer from zero to six; 

each B is independently a bond, -(CHR 10 )- -O-, -S- -(S0 2 )-, -(C=0)-, -0-(C=0)-, 
35 -(<^=0)-0-, -(C=0)-NR 10 -, -(R i0 -N)-, -(R t0 -N)-SO 2 - t -(R 10 -N)-(C=O)-, -S0 2 -(NR 10 )-, 
•(R 10 -N)-(C=OHNR 11 )-,-(OHC=OHNR 10 )- or -<R 10 -NHC=O)-O-; 

i 
i 
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R 5 and R 7 are each independently selected from the group consisting of hydrogen, 
R 14 -(CR 15 H) P -, phenyl, (C r C 10 )heteroaryl, (d-do)heterocyclic, (C 3 -d 0 )cycloalkyl, 
(d-C 6 )alkyl-(S0 2 )-, phenyHS0 2 h H 2 N-(S0 2 )-, (C 1 -C 6 )alkyl-NH-(S0 2 )-, 

[(d-C 6 )alkyl-] 2 N-(S0 2 )-, phenyl-NH-(S0 2 h (phenyl-) 2 N-(S0 2 )-, R 16 -(d-C 6 )alkyl-(C=0)-, 
5 phenyl-(C=0}-, (d-do)heteroaryl-(C=0)-, (d-do)heterocyclic-(C=0)-, 

(C 3 -do)cycloafky!-(C=Oh (C 1 -C 6 )aIkyl-0-(C=0)-, (C r C 10 )heterocyclic-O-(C=O)-, 

(C 3 -do)cycloalkyl-0-(C=0)-, H 2 N-(C=0)-, (d-CeJalkyl-NH-^O)-, phenyl-NH-(C=0)-, 
(Ci-C 10 )heteroaryl-NH-(C=OK (d-do)heterocyclic-NH-(C=OK 

ft F 

(C 3 -C 10 )cycloalkyl-NH-(C=Oh [(C 1 -C 6 )alkyl-] 2 N-{C=0)- f (phenyl-) 2 N-(C=0)-, 

10 phenyl-[((C 1 -C 6 )alkyl)-N]-(C=0)-, (Ci-C l0 )heteroaryl-[((C 1 -C 6 )alkyl>-NHC=O)- I 
(Ci-C 10 )heterocyclic-[((C l -C 6 )aIkyl)-N]-(C=O)-, and 
(Ca-CioJcycloalkyl-KfCi-CeJalkyO-Nl-^OK wherein each of the aforesaid phenyl, 
heterocyclic, heteroaryl or cycloalkyi R 5 and R 7 alternatives may optionally be Independently 
substituted by one to four moieties independently selected from the group consisting of halo, 
15 R 16 (d-C 6 )alkyl, (C;rC 6 )aikenyl, (C2-C 6 )alkynyl, perhalo(d-C 6 )alkyl, (d-do)cycloalkyl, phenyl, 
benzyl, (d-do)heterocyclic, (d-do)heteroaryl, (d-C 6 )alkyl-SO;r, formyl, -CN, 
(d-C 6 )alkyl-(C=0)-, (C 3 -do)cyc!oalkyl-(C=0)-, phenyl-(C=OK (C 1 -C l0 )heterocyclic-(C=O)-, 
(d-do)heteroaryHC=0)-, HO-(C=0)-, (d-C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cycloalkyl-O-(C=O)-, 
(C r C 10 )heterocyclic-O-(C=O)-, (d-C 6 )alkyl-NH-(C=0)-, (C 3 -do)cycloalkyl-NH-(C=0)-, 
20 phenyl-NH-(C=0)-, (C,-C 10 )heterocyclic-NH-(C=O)-, (d-C 10 )heteroaryl-NH-(C=O)-, 
[(C 1 -C 6 )alkyl] 2 -N-(C=0)-, phenyl-[((d-C 6 )alkyl)-N]-(C=0)-, hydroxy, (d-C 6 )a!koxy, 
perhaIo(Ci-C 6 )alkoxy, (d-do)cycloalkyl-O-, phenoxy, (d-do)heterocyclic-O-, 

» 

(d-do)heteroaryl-O-, (d-C 6 )alkyl-(C=0)-0-, (d-do)cycloalkyl-(C=0)-0-, phenyl-(C=0)-0-, 
(d-do)heterocyclic-(C=0)-0- f (C 1 -C 10 )heteroaryl-(C=O)-O- l -N0 2 , amino, (d-C 6 )a!kylamino, 

25 [(d-C 6 )alky0 2 -amino, formamidyl, (d-C 6 )alkyl-(C=0)-NH-, (C 3 -do)cyc1oalkyl-(C=0)-NH-, 
phenyKC=0)-NH-, (d-do)heterocyclic-(C=0)-NH-, (d-do)heteroaryl-(C=0)-NH-, 
(C^CeJalkyl-tC^J-KfCrCeJalkyO-N]-, phenyl-(C=OM(d-C 6 )alkyl-N]-, (d-C B )alkyl-S0 2 NH- ( 
(C 3 -C 10 )cycloalkyl-SO 2 NH-, phenyl-S0 2 NH- f (C 1 -Cio)heterocyclic-S0 2 NH- and 
(d-do)heteroaryl-S0 2 NH-; wherein each of said phenyl and heteroaryl moiety alternatives 

30. may optionally be substituted by one or two radicals independently selected from halo, 

(d-C 6 )a!kyl, (d-C 6 )alkoxy, perfluoro(d-C 6 )aIkyl and perfluoro(d-C 6 )a1koxy; 
p is an integer from one to six; 

R 9 is selected from the group consisting of hydrogen, -CF 3 , -CsN, R 13 -(R 12 CH) m -, 
phenyl, (d-do)heteroaryl, (d-do)heterocyclic and (C 3 -C 10 )cycloalkyl; wherein each of the 
35 aforesaid R 9 phenyl, (d-do)heteroaryl, (d-do)heterocyciic and (C 3 -C 10 )cycloalkyl 
substituents may optionally be substituted by one to four moieties independently selected 
-from- -the- group -consisting — of— halo,-- (d-C 6 )alkyl, (drdOalkenyl, — (G 2 -G 6 )alkynyl, 

■ 
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perhaJo(Ci-C 6 )alkyl, phenyl, (d-d o)heteroary), (C^C 10 )heterocycY)c 9 (C 3 -C 10 )cyc)oalkyJ, 
hydroxy, (d-C 6 )alkoxy f perha1o(d-C 5 )alkoxy, phenoxy, (C^do^eteroaryl-O-, 
(d-Cio)heterocycIic-O-, (C 3 -do)cycloalkyl-0-, (d-C 6 )alkyl-S-, (d-C 6 )alkyl-SO;r, 
<d-C 6 )alkyl-NH-S0 2 -, -N0 2 , amino, (d-C 6 )alkylamino, [(d-C 6 )alkyl] 2 -amino, 
5 (d-CeJalkyi-SOz-NH-, (d-C 6 )alkyl-(C=0)-NH-, (C 1 -C 6 )alkyKC=0)-[((C 1 -C 6 )alkyl)-N]-, 
phenyl-(C=0)-NH- f phenyI-(C=0)-[((C 1 -C 6 )alkyl)-N]-, -CN, (d-C 6 )alkyl-(C=0)- f phenyI-(C=0)-, 
(d-do)heteroaryl-(C=0)-, (d-do)heterocyclic-<C=0)-, (C 3 -do)cycloalkyKC=OH 
HO-<[C=0)-, (d-C 6 )alkyl-0-(C=0)-, H 2 N(C=0)-, (d-C 6 )a!kyl-NH-(C=0)- f 

[(C 1 -C 6 )a[kyi] 2 -N-(C=0)-, phenyl-NH-(C=0)- ( phenyl-[((C 1 -C 6 )alkyi)-N]-(C=0)- f 

1 0 (C r C 10 )heteroaryl-NH-(C=O)-, (C 1 -C 10 )heterocyclic-NH-(C=O)-, 
(d-do)cycloalkyl-NH-(C=0)-, (d-C 6 )aikyl-(C=0)-0- and phenyl-(C=0)-0-; wherein two 
adjacent substituents on said R 9 phenyl, (d-do)heterocyclic or (C 3 -C 10 )cycloalkyl may be 
take^i together with the carbon or heteroatoms to which they are attached to form a five to six 

menibered heterocyclic or carbocycfic ring; 

i 

15 m is an integer from one to six; _ 

R 10 is hydrogen, (d-C 6 )alkyl-S0 2 - or (d-C 6 )afkyl; 
R 11 is hydrogen or (d-C 6 )alkyl; 
; each R 12 is independently selected from the group consisting of hydrogen, amino, 
(d~C 6 )alkoxy or (d-C 6 )a!kyf; 

20 | R 13 is selected from the group consisting of hydrogen, (d-C 6 )alkyl, (C2-C 6 )alkenyl, 

<C 2 -C 6 )alkynyl, phenyl, (d-do)heteroaryl, (d-do)heterocyclic, (C 3 -C 10 )cycloalkyl, hydroxy, 
(d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy f phenoxy, (d-do)heteroaryf-O-, (d-do)heterocyclic-O-, 
(C 3 -Cio)cycloalkyl-0-, (d-C 6 )alkyl-S~, (d-C 6 )alkyl-S0 2 -, (d-C 6 )a!kyl-NH-S0 2 -, -NO2. amino, 
(d-dOaikylamino, [(d-C 6 )alkyl] 2 -amino, (d-C 6 )alkyl-S0 2 -NH-, phenyl-S0 2 -NH-, 

25 (d-^alkyl-SOs-WC^CeJalkylJ-NJ-, phenyl-S0 2 -[((C r C 6 )alkyl)-N]-, (dHC 6 )alkyl-(C=0)-NH-, 
(C 1 -e 6 )alkyl-(C=OH((C 1 -C 6 )alkyl)-N]. l phenyi-(C=0)-NH- f phenyI-(C=OM((d-C 6 )alky!VN]-, 
-CN (| (d-C 6 )alkyl-(C=0)-, phenyKC=0)-, (d-do)heteroaryl-(C==0)- t 

(C 1 -e 10 )heterocyclic-(C=O)-, (C 3 -do)cycloalkyl-(C=0)-, HO-(C=0)-, (C n -C 6 )alkyl-0-(C=0)-, 
H 2 N(|C=0)-, (d-C 6 )alkyl-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)-, phenyl-NH-(C=0)- f 

30 pheny!-[((d-C 6 )alky1)-NHC=0)-, (d-C 10 )heteroaryl-NH-(C=OK 
(C 1 -C 10 )heterocyclic-NH-(C=O)-, (C 3 -C 10 )cycioalky]-NH-(C=O)-, {d-C 6 )alkyKC=0)-0- and 
phenyl-(C=0)-0-; 

R 14 is selected from the group consisting of hydrogen, halo, <d-C 6 )a!kyl, 
(C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl t (C 3 -do)cycloalkyt, phenyl, 
35 (d-C 10 )heterocyclic, (C 1 -C 10 )heteroaryl f (d-C 6 )alkyI-(S=0)-, phenyl-(S=0)-, 
(d-^alkyl-SO^, phenyl-S0 2 -, H 2 N-S0 2 -, (d-C 6 )alkyl-NH-S0 2 -, phenyl-NH-S0 2 -, 
K&i^alkyl-fcN.SGz-r (phenyl-^N-SOz-, formyl, -CN, (d-C 6 )alkyl-(C=©)-, phenyl-(C=0)- i 

i 

i 

i 

i 

i 
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(d-C 10 )heteroaryKC==O)-, (C 1 -C 10 )heterocyc!ic-(C=O)- t (C 3 -do)cycloalkyl-(C=0)-, 
HO-(C=0)-, R 16 -(d-C 6 )alkyl-0-{C=0)-, (C 3 -do)cycloalkyl-0-(C=0)-, 

(C 1 -C 10 )heterocyclic-O-(C=O)- f H 2 N-(C=0)-, R 16 -(C 1 -C 6 )alkyl-NH-(C=0)-, 

(C 3 -C 10 )cycloalky!-NH-(C=O)- f phenyl-NH-(C=0)-, {d-C^Jheterocyclic-NH-CC^O)-, 
5 (d-Cio)heteroaryl-NH-(C=OK [(d-C 6 )alkyl] 2 -N-(C=0)- f phenyf-KCd-CeJalkylJ-Nl^C^O)-, 
(Cn-C^Jheteroaryl-KfC^CeJalkyO-Nl-fC^)-, (CrC^^eterocyclic-KtCi-CeJalkylVNl-CC^O)-, 
(C 3 -C 10 )cycloalkyl[((C 1 -C 6 )alkyl)-N]-(C=O)-, hydroxy, R 16 -(d-C 6 )alkoxy, perhalo(d-C 6 )alkoxy, 
(C 3 -do)cycloalkyl-0-, phenoxy, (C 1 -C 10 )heterocyclic-O-, (d-do)heteroaryl-O-, 
R 16 -(d-C 6 )alkyl-(C=0)-0- f (C 3 -do)cycloalkyI-(C=0)-0-. phenyl-(C==0)-CK 

1 0 (d-do)heterocyclic-(C=0)-0-, (d-do)beteroaryl-(C=0)-0-, -N0 2 , amino, 

R 16 -(d-C 6 )alkylamino, [(d-C 6 )alkyl] 2 -amino, formamidyl, R 16 -(C 1 -C 6 )alkyl-{C=0)-NH- f 
(C 3 -C 10 )cyc!oalkyl-(C=O)-NH-, phenyl-(C=0)-NH-, (d-do)heterocyclic-(C=0)-NH-, 
(d-C 10 )heteroaryl-(C=O)-NH-, R^-Cd-CeJalkyl-tC^OJ-KtC^CeJalkylVN]-, 
phenyl-(C=0>[((C 1 -C 6 )alkyl)^N]-, R 16 -(d-C 6 )alkyl-S0 2 NH-, (C 3 -do)cycloalkyl-S0 2 NH-, 

15 phenyl-S0 2 NH-, (d-do)beterocyclic-S0 2 NH- and (d-d 0 )heteroaryl-SO 2 NH-; wherein each 
of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyl R 14 alternatives may optionally 
be independently substituted by one to four moieties independently selected from the group 
consisting of halo, R 16 -(d-C 6 )alkyl, (C 2 -C 6 )alkenyl, (C 2 -C 6 )alkynyl, perhalo(d-C 6 )alkyl, 
(C 3 -d 0 )cycloalkyl, phenyl, benzyl, (d-do)heterocyclic, (d-do)heteroaryl, 

20 (d-C 6 )alkyl-(S=0)-, (d-CeJalkyl-SO^, formyl, -CN, R 16 -(C 1 -C 6 )alkyl-(C=0)- l 

(C 3 -do)cycloalkyl-(C=0)-, pheny)-(C=0)- t (d-do)heterocyclic-(C=0)-, 

(C 1 -C 10 )heteroaryl-(G=O)-, HO-(C=0)-, (C r C 6 )alkyl-0-(C=0)-, (C 3 -C 10 )cycIoalkyl-0-(C=0)-, 
(d-do)heterocydic-0-(C=0)-, (d-do)heteroary]-0-(C=0)-, H 2 N-(C=0)-, 

R 16 -(d-C 6 )alkyl-NH-(C=0)-, (Cs-doJcycloalkyl-NH-^Oh phenyl-NH-(C=0)-, 

25 (d-do)heterocyclic-NH-(C=0)-, (C 1 -C 10 )heteroaryl-NH-(C=O)- t [(d-C 6 )alkyl] 2 -N-(C=0)-, 
phenyl-[((C 1 -C 6 )alkyl>-N]-(C=OK hydroxy, R 16 -(d-C 6 )a!koxy, perhalo(d-C 6 )alkoxy, 
{C 3 -C 10 )cycloalkyl-0, phenoxy, (Ci-doJheterocyclic-O-, (d-do)heteroaryl-O, 
R 16 «(d-C 6 )alkyl-(C=0)>0-, (C 3 -C 10 )cyctoalkyl-(C=O)-O-, phenyl-(00)-0-, 

(C 1 -C 10 )heterocyclic-(C=0)-0-, (d-d 0 )heteroaryl-<C=O)-O-, ~N0 2l amino, R 16 - 

30 (d-C 6 )alkylamino, [(d-C 6 )alkyl]2-anrnno, formamidyl, R i6 -(C 1 -C 6 )alkyl-(C=0)-NH-, 
(C 3 -C 10 )cycloalkyl-(C=O)-NH-, phenyl-(C=0)-NH-, (d-C 10 )heterocyclic-(C=O)-NH-, 
(d-C 10 )heteroaryl-(C=O)-NH-, R 16 -(C 1 -C 6 )alkyl-(C=OH((C 1 -C 6 )alkyl)-NK 
phenyl-(C=0)-[((C 1 -C6)a]kyl)-N]-, R 16 -(d-C 6 )alkyl-S0 2 NH-, (C 3 -do)cycloa!kyl-S0 2 NH-, 
phenyl-S0 2 NH-, (d-do)beterocyclic-S0 2 NH- and (d-d 0 )heteroaryl-SO 2 NH-; wherein each 

35 of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two 
radicals independently selected from the group consisting of halo, (d-C 6 )alkyl, (d-C 6 )alkoxy, 
.perfluoro(d=C 6 )alkyl-and perfluorcKXXt-CeJalkoxy;- 
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each R 1S is independently selected from the group consisting of hydrogen, halo, 
(C^CeOalkyl, (C 2 -C 6 )alkenyl, perhalo(d-C 6 )a!kyl, HO-(C=0)-, (d-CeJalkyl-CMC^O)-, 
H 2 N-(C=0)- f (C 1 -C 6 )alky!-NH-(C=0)-, [(d-C 6 )alkyl] 2 -N-(C=0)-, hydroxy, (d-C 6 )a!koxy, 
(C n iC 6 )alkyl-(C=0)-0-, amino, (d-C 6 )alkylamino, [(d-C6)alkyl] 2 -amino, formamidyl and 
5 (d-C 6 )alkyl-(C=0)-NH-; 

, each R 16 is independently selected from the group consisting of hydrogen, halo, 
(d-d)alkyl, (C 2 -C 6 )a)kenyl, (C 2 -C 6 )alkynyl, perhs {d-C 6 )alky!, (d-do)heterocyclic, 
HO-(C=0)-, (CrC 6 )alky]-0-(C=0)-, H 2 N~ O)-, (C 1 -C 6 )alkyl-NH-{C=0)- t 

[(C 1 -C 6 )alkyl]2-N-(C=0)-, hydroxy, (d-C fcy &ikoxy, perhalo(C 1 -C 6 )alkoxy, 

10 (C 1 -C 6 )alkyl-(C=0)-0-, -N0 2 , amino, (Ci-C 6 )alkylamino, [(Ci-C 6 )alkyl] 2 -amino, formamidyl and 
(C 1 -b 6 )alkyl-(C=0)-NHs wherein said (d-do)heterocyclic may optionally be substituted by 
one to three substitutents independently selected from the group consisting of halo, 

(d-pejalkyl, (d-d)alkoxy, benzyl, amino, (d-C 6 )alkylamino and [(d-C 6 )alkyl] 2 -amino; 

i 

or R 4 and R 6 or R 4 and R 7 or R 5 and R 6 may be taken together with the atoms to 

15 whidh they are attached to form an optionally substituted five to ten membered saturated, 
unsaturated or aromatic ring optionally containing two to three heteroatoms independently 
selected from NH, N, O, S, SO or S0 2 ; wherein said ring may be optionally substituted by 
one j to three substituents independently selected from the group consisting of oxo, halo 
(d-C 6 )alkyl, phenyl, (d-do)heteroaryt, (d-do)heterocyclic, (C 3 -d 0 )cycloalkyl 5 hydroxy 

20 (d-C 6 )alkoxy, phenoxy, (d-do)heteroaryl-O-, (d-do)heterocyclic-O-, (C 3 -do)cycloalkyl-0- 
(d-C 6 )alkyl-S-, (d-C 6 )alkyl-(S=0)-, (d-CeJalkyl-SCV, phenyl-S-, phenyl-(S=0)- 
phenyl-SCV, (d-C 6 )aikyl-NH-S0 2 -, [(d-C 6 )alkyl] 2 -N-S0 2 -, phenyl-NH-SOz- 
(phejnyl) 2 -N-S0 2 -, phenyl-[N(d-C 6 )alky!]-S0 2 -, formyl, (d-C 6 )alkyJ-(C=0)- f phenyl-(C=0)- 
(C 1 -Cio)heteroaryl-(C=0)-, (d-do)heterocyclic-(C=0)-, (d-do)cyc1oa1kyl-{C=0)- 

25 HO-(C=OK (C 1 -C 6 )alkyl-0-(C=0)-, (d^io)heterocyclic-0-(C==0)- 

(C 3 -C 10 )cycloalkyl-0(C=OK H z N-(C=0)- t <d-C 6 )alkyl-NH-(C=Oh t(C 1 -C 6 )alkyll 2 -N-(C=0)- 
phenyl-NH-(C=0)-, phenyl-[(d-C 6 )alkyl)-NHC=Oh (d-Ci 0 )heteroaryl-NH-(C=O)- 
(C 1 -C 10 )heteroaryl-[(C 1 -C 6 )alkyl)-N]-(C=O)-, (d-C 10 )heterocyclic-NH-(C=O)- 
(C 1 -C 10 )heterocyclic-[((C 1 -C 6 )alkyl)-N]-(C=O)-, (d-do)cycloalky!-NH-(C=0)- 

30 (C 3 -C 10 )cycloalkyl-[((C 1 -C 6 )alk^)-N]-(C=O)-, amino, (d-CsJalkylamino, t(Ci-C 6 )alkyl]2amino 
(C-GeOalkyl-SOz-NH-, phenyl-S0 2 -NH-, JrCeJalkyl-SOa-Md-CeJalkylVN]- 

phenyl-S02-[((C 1 -C 6 )alkyl)-N]-, formamidyl, (C 1 -C 6 )alkyl-(C=0)-NH- 

i 

(C 1 -e 6 )alkyl-(C=0)-[((C 1 -C 6 )alkyl)-Nl-, phenyi-(C=0)-NH-, phenyl-(C=0)-[((C 1 -C 6 )alkyl)-N]- 
(d-do^eteroaryl-CC^J-NH-, (C^C^Jheteroaryl-CC^J-^C^CeJalkylJ-N]- 
35 (d-doJheterocyclic-^OVNH-, (C 1 -C 10 )heterocyclic-(C=O)-[((C 1 -C 6 )alkyl)-N]- 
(C 3 -C 10 )cycloalkyl-(C=O)-N^-, (Cg-doJcycloalkyHC^Hftd-CeJalkyO-N]-, H 2 N(C=0)-NH- 
-CC 1 .-iS 6 )alkyl= ; HNr(C=0)-NH-, (d-CeJalkyl-HN-XC^J-KCC^CeJalkyO-N]- 
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[(d-C 6 )alkyl] 2 -N-(C=0)-NH-, [(C r C 6 )alkyl] r N-(C=0)-[((C 1 -C6)alkyl)-.NK 
phenyl-HN-(C=0)-NH- f phenyl~HN-(C=OH({C 1 -C 6 )alkyi)-Nh (phenyl)2-N-(C=0)-NH- f 
(phenyl) 2 -N-(C=OH((C r C 6 )alkyl)-NK (C^doJheteroaryl-HN^C^OVNH-, 
(C^C^Jheteroaryl-HN^C^HttCi-^alkyO-Nh, 
5 [(d-doJheteroarylk-N^C^J-WCrCeJalkylJ-NK [(CrC^Jheteroarylla-N^C^J-NH-, 
(Ci-doJheterocyclic-HN-^OJ-NH-, (C 1 -C 10 )heterocyclic-HN-(C=O)-[((C 1 -C 6 )alkyl)-N]-, 
t(C 1 -C 10 )heterocyclic] 2 -N-(C=O)-[((C 1 -C 6 )alkyl)-N]-, [(C 1 -C 1 o)heterocyclic] 2 -N-(C=0)-NH-. 
(C 3 -C 10 )cyc!oalky!-HN-(C=O)-NH- > (C 3 -C 10 )cycloalkyl-HN-(C=O)-l((C 1 -C 6 )alkyi)-N]-, 
[(C 3 -C 10 )cycloalkyl] 2 -N-{C=OH((C 1 -C 6 )alky])-N]-, [(C 3 -C 10 )cycloa!kyl] 2 -N-(C=O)-NH- > 

10 (d-C 6 )alkyt-(C=0)-0- f phenyl-(C=0)-0- f (d-doJheteroaryKC^K)-, 

(d-do)heterocyclic-{C=0)-0-, (C 3 -C 10 )cycloalkyl-(C=O)-O-, (C t -C 6 )alkyl-NH-(C=0)-0-, 
Kd-C 6 )alkyl] 2 -N-(C=OVO-, phenyl-NH-(C=0)-0-, (d-do)heteroaryl-NH^C=0)-0-, 
(d-do)heterocyclic-NH-(C=0)-0- and (C 3 -do)cycloalkyl-NH-(C=0)-0-; 

with the proviso that when (R 3 ) s -phenyl-Het is (b), R 6 is R 9 -B-(CH 2 ) n -; n is zero and B 

15 is a bond; then R 9 must be other than phenyl; 

or a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1 wherein R 1 or R 2 are independently 
optionally substituted (C r C 6 )alkyl, phenyl, (C 3 ~do)cycloalkyl, (d-do)heteroaryl or 
(d-Cio)heterocyclic. 

20 3. A compound according to claim 1 wherein R 1 and R 2 are each independently 

(d-C 6 )alkyl. 

4. A compound according to claim 1 , wherein the compound has the formula 




5. A compound according to claim 1 , wherein the compound has the formula 
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1(C) 



N— R 



A compound according to claim 1 , wherein the compound has the formula 




i(d) 



A compound according to claim 1 .wherein the compound has the formula 




Kf) 



( 8. A compound according to claim 1 , wherein R is hydrogen. 

9. A compound according to claim 1, wherein R 7 is selected from the group 
consisting of hydrogen and optionally substituted phenyl, (C-i-C^heteroaryl, 
"(d -^o^heterocy^c^hdXCs-Cio^ycloalkyl 
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10. A compound according to claim 1 , wherein R 5 is hydrogen. 

11. A compound according to claim 1 , wherein R 6 is hydrogen. 

12. A compound according to claim 1, wherein s is an integer from zero to three 
and each R 3 is independently selected from the group consisting of halo, (C.rC 6 )alkyl, 

5 perhalo(CrC 6 )alkyl, hydroxy, (C r C 6 )alkoxy, perhalo(C r C 6 )alkoxy f -N0 2 , amino, (CV 
C 6 )alkylamino, I(C 1 -C 6 )alkyl]2-amino > -CN, and H 2 N(C=0)-. 

13. A method of treating an ERK/MAP kinase mediated disease in a mammal in 
need thereof, which comprises administering to said mammal an effective amount of a 
compound according to any of the previous claims. 

10 14. A pharmaceutical composition for the treatment of an ERK/MAP kinase 

mediated disease in a mammal which comprises an effective amount of a compound 
according to any of the previous claims and a pharmaceutically acceptable carrier. 
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